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The Foundryman as an Engineer. 


Much has been said and written during recent 
years anent the somewhat poor regard in which the 
trade of the founder is held, both in engineering 
circles and also by the public generally. It has been 
claimed, and not without grounds, that the qualifica- 
tions required for the proper conduct of a foundry’s 
operations, if possessed by one working at any other 
branch of engineering, would be accorded a status of 
dignity and respect ; but when directed merely to the 
production of good castings, those qualifications dire 
neither acknowledged nor held in high esteem. It is 
not our purpose to review at the moment the factors 
and conditions which have conduced to the present 
position, but rather to suggest one means by which a 
straight and definite claim might be made for a 
better acknowledgment of the importance of the 
founder in industrial life. 

It is fairly well appreciated that the title of engi- 
neer carries a subtle suggestion of capability, and 
has an important though indefinite significance in 
the public mind, An ‘‘engineer” is essentially a 
man of capacity—one who can do things and who is 
more than a mere tradesman or worker with tools; 
and hence he must be accorded some respect and 
dignity. This, in brief, is the general attitude, and 
so great a hold has the title Pp that few even of 
those who are in engineering circles trouble to ascer- 
tain its significance or the qualification of those who 
assume the title. For this reason it may be well 
to examine move closely this wide and oft-misused 
term. It appears to be applied indiscriminately to 
the man who tends a small donkey engine, and the 
one who designs a complete steam-power plant and 
supervises its construction ; to the fitter at the bench 
and the man who constructs a machine for a 
special operation; to the man who repairs the drains 
and water pipes and the one who designs and super- 
vises a complete sanitary or water-supply system; to 
the electric-light fitter, and the constructor and de- 
signer of dynamos, Obviously a term with such a 
wide application can have no true significance unless 
carefully qualified; and accordingly we find certain 
broad definitions, distinctions and qualifications 
adopted. Thus there are generally. recognised the 
three broad divisions of Civil Engineering, Mechanical 
Engineering, and Electrical Engineering. The work 
of the civil engineer is very wide, and, in the words 
of Thomas Tredgold, consists in directing the great 
sources of power in Nature for the use and conveni 
ence of man. He is distinct from the mechanical en- 
gineer in that he deals mainly with statics while 
the latter deals with kinetics. The civil engineer 
finds his activities in bridge and other structural 
work, harbour construction, river and canal im- 
provements, and the general control, direction and 
utilisation of natural resources, The mechanical en- 
gineer is more or less confined to engines and 
machines. The electrical engineer is distinct in that 
he is concerned with the one force electricity and 








its production and utilisation (including, of course, 
the apparatus therefore); though the man who har- 
nesses waterfalls for the generation of electrical power 
would more properly be classed as a civil engineer. 
The mining engineer, though strictly operating at a 
branch of civil engineering, has work so peculiar and 
distinct in its characteristics as to call for a separate 
classification, and this is generally accorded. But 
our purpose at the moment is not to define the vari- 
ous classes of engineering (the numerous sub-divi- 
sions under the above headings each constitute dis- 
tinct professions), but rather to ascertain what are 
the essential qualifications of an engineer. Accord- 
ing to its derivation the term implies “ ingenuity,” or 
the ability to conceive and construct; and that is 
still the real essential characteristic of a true engi- 
neer. Consequently, the host of operatives, whether 
they be machine minders, makers of mechanical ap- 
paratus to specification, or other operatives carrying 
out the instructions of engineers, have no true claim 
to the title unless they possess that essential capa- 
city of ingenuity. It must, of course, be acknow- 
ledged that an ingenious mind alone, without edu- 
cation, instruction and experience does not make an 
engineer. In fact, we cannot do better than quote 
the definition of one writer, which is as follows :— 
Ability + Education + Training + Experience = 
Engineer. 

Having now obtained some idea of the qualities 
which entitle one to the description ‘“ engineer.’’ we 
may enquire as to how far these qualifications are 
possessed and exercised by the competent foundry- 
man in the course of his work. At the commence- 
ment we may state at once that all who are simply 
specialists at some particular branch of foundry work 
can only claim their special titles as moulders, cupola 
or furnacemen, core makers, etc. But there are 
others who form a distinct class by reason of the 
fact that they possess the ability, education and ex- 
perience to design the apparatus for, arrange the 
processes for, decide upon the most suitable materials 
for, and conduct the whole of the operations for the 
production of any casting. These qualifications, it is 
true, are not by any means possessed by all foun- 
drymen, even managers of foundries, but they are 
characteristic of many who are simply covered by 
the general term ‘“ foundrymen.”” Now we are not 
desirous of casting any reflection upon a title which 
is both ancient and honourable. and possesses a his- 
tory of which any craft might be proud; but we do 
claim that a distinction is required in order to 
differentiate the man of capacity and the operative 
of little initiative. In mechanical engineering, for 
example, the reflected glory of the trained and capable 
engineer 1s assumed by the simple operative; but in 
the foundry the grime of the rougher and more 
laborious operations serves to obscure the value and 
capabilities of the competent foundryman, _ Inas- 
much as the latter has to exercise a very considerable 
amount of that ability, ingenuity, and initiative 
which is characteristic of the true engineer, we may 
fairly claim that he is entitled to the description 
“engineer.” Is it not time then, that our training 
schools and colleges acknowledged this fact by estab- 
lishing a degree descriptive in title of the qualifi- 
cations in question. The term ‘“‘foundry engineer,’ 
unfortunately, has already been applied to mechani- 
cal engineers who specialise in machinery for foundry 
operations and the lay-out of foundries; otherwise 
that might have been used to designate the compe- 
tent foundryman. But as regards college degrees, 
why not ‘Batchelor, Master, ete., of Crafts in 
Founding,” or some similar degree, that would at 
once convey the idea of a definite qualification, Fail- 
ing that, we would again offer the suggestion that 
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the British Foundrymen’s Association institute a 
special membership, with examination or other quaki- 
fication, which would imply the same capabilities. 
We have in mind another association similarly con- 
stituted which has successfully instituted a “ certifi- 
cated membership,” the certificate being at least 
some guarantee of qualification for a position of im- 
portance and responsibility. Such a membership 
would not only serve to impress a more correct idea 
of the importance of foundry work, but would be 
a goal at which the apprentice and young foundry- 
man could aim. Tlie certified ‘‘ engineer-founder ”’—to 
suggest a title—would essentially be a man of fairly 
wide qualifications; he would require to have a good 
knowledge of metallurgy and casting design, the 
strengths of metals and their applications, pattern 
design and practice, moulding and core-making 
methods and appliances, all foundry appliances and 
machinery. the construction and operation of fur- 
naces, the heat-treatment of castings, systems of shop 
control and organisation, cost-keeping, and various 
other matters. He would have to possess the ability 
to handle a new class of work and display initiative 
under difficulties. These and many other qualifica- 
tions are possessed by many men who are now simply 
classed as ‘‘foundrymen,’”’ a term which to the un- 
ininiated is significant of little that is either plea- 
sant or dignified. True, there is occurring a marked 
change of attitude in the engineering world to the 
foundry department ; but why not hasten that change 
if possible, and particularly as regards the general 
public, so that the foundry may get a better propor- 
tion of the intelligent youths it requires to maintain 
its status? 


The Production of Porous Metals. 


We have in previous issues referred to the process 
invented by Mr. H. I, Hannover, director of the 
Polytechnic School of Copenhagen, for the production 
of porous metals. As is well known, alloys of two 
metals during their cooling will all at once solidify at 
a determined temperature when they have the eutec- 
tic composition. But the eutectic composition occurs 
only in exceptional cases. Every time that the pro- 
portion of one of the two components is stronger, 
that component begins to be deposited at a tempera- 
ture higher than the preceding temperature, and the 
solution becomes impoverished until it attains the 
eutectic composition. Between the eutectic tempera- 
ture and the temperature of complete fusion, in the 
Hannover process, by centrifugal action against a re- 
sisting but permeable wall (a metallic mixture, for 
instance), the greater portion of the fused matter 
can be removed from a cast plate. There remains 
therefore in the apparatus a solid matter formed by 
an interlaced mass of crystals. It has the appearance 
of a metal, but, under the microscope, its texture and 
the hollows left by the expulsion of the fused metal 
are recognised. By mechanical ribbing or perforat- 
ing, the surface of a sheet of lead may be increased 
tenfold; but it is a difficult operation, By the use 
of porous metals, this development is accomplished 
without difficulty in the ratio of 1 to 130, thus ob- 
taining accumulator plates of a great capacity with- 
out having recourse to inclusions of ‘oxides which 
are apt to get loose. By a modified process, fusible 
metals may be prepared in the porous state by the 
aid of electrolysis. The pores are filled in the por- 
ous plate with copper or with silver. The lead is 
then removed by centrifugal force at a temperature 
a little above its fusion point, and there remains a 
sponge of copper or of silver. 
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The Working of Cupolas. 


By Joseph G. Horner. 


The cupola is one of the simplest of furnaces, yet 
it has been the subject of much experimental work, 
and the variations in its design are numerous. There 
are well-marked national differences also between the 
standard British, German, and American designs, 
though of late years cosmepolitan relations have 
resulted in a considerable imitation and blending of 
designs in all countries. 
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2.—SECTIONAL witHour AIR 


All the early cupolas had simple cylindrical shells 
parallel throughout, rather dwarfed in height, with 
tuyere pipes bringing the blast directly into the 
interior, one, two (Figs. 1 and 2) or three separate 
pipes being used, the number varying with the dia- 
meter of the cupola. The bottom was solid, so that 
the remains of the cast, as coke, metal and slag, 
had to be withdrawn through an opening at the side 


oa a level with the bottom. Such cupolas were waste- 
ful as well as inconvenient for operation. 

The real, successive improvements which have been 
made, as distinguished from those of a merely experi- 
mental character, have been increase in height, 
the substitution for the individual blast pipes of on 
air belt or wind chest (Fig. 3) distributing blast 
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ARRANGEMENT OF TUYERES. 


through a zone of tuveres into the cupola, the employ- 
ment of a second or a third row of tuyeres to supply 
additional oxygen to the carbonic oxide which 1s 
formed above the bottom row, the receiver or fore- 
hearth for molten metal (Fig. 4), the hinged drop 
bottom (in all Figs. but 1 and 2) for the discharge of 
the day’s melting, together with sundry arrangements 
of minor importance, but which nevertheless contri- 
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bute to the efficiency, the economy or the durability, 
or facilitate the working of the furnace. 
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The remote origin of most of these improvements 
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of 


hundreds 
patents which have been taken out for cupola fur- 
naces one observes the frequent recurrence of similar 
proposals, so that with few exceptions the cupolas 
used to-day owe their principal characteristics not to 
one or two inventors, but to many working at different 


advantage in doing so. Among the 


periods. Especially is this the case with the tuyere 
arrangements. 
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Cupola Height. 

The height of cupolas is greater in British and 
American practice than it was before the intro- 
duction of the Ireland type. At once that effected 
great economies in fuel, by preventing the escape 
of excessive volumes of flame from the charging door 2 
and from the top, which occurred in the relatively 
low designs of furnaces that were previously in , 
service, and which are still retained in some non 
progressive foundries. The objection to low cupolas 
is that unburnt gases, ascending above the melting 
zone, ignite on meeting with the oxygen of the atmo 
sphere at the charging door and at the top, and so 
burn to waste, besides subjecting the furnaceman 
to insufferable heat. A tall cupola affords more space 
in which complete combustion is able to take place. 


Supplying Oxygen in the Right Place 
But height alone is not sufficient ; it must be accom- 
panied with provision for the supply of enough oxy 
gen in the right place. 
is to supply 
much 


The object to be kept in 
utilize enough oxygen to 
carbon in the fuel 


and 
of the 


view 
consume as as 








(Tawartes Bros., Limirep, Braprorp). 


possible within the melting zone, which zone ter- 


is not easily traced, neither would there be much minates a couple of feet or more below the charging 








Se 





THE FOUNDRY TRADE JOURNAL. 579 





door. That is the ideal, though its full realization 
is impracticable. 

The key to its realization is the supply of the proper 
volume of blast at the right localities, and at the 
pressures which are best suited to the conditions 
which exist in a cupola at a given time. As these 
conditions are variable, it follows that the best possi- 
ble working of a cupola can be achieved only by a 
constant study and wide experience of those condi- 
tions, which vary with variations in the charges 
from the beginning to the termination of the melt- 
ing and running down, with the size of the cupola 
and the proportional areas of the tuyere holes, to 




















BLAST-PIPE ARRANGEMENT OF COLLIAU 
CupPoLa. 


Fig. 6. 


which the volume of blast has to be adjusted con- 
tinually. 

Averages only can be given for any cupolas; the 
variations must be studied and humoured by the 
furnaceman, who, fortunately, possesses unerring 
indications of the manner in which his furnace 1s 
working. These are the presence of flame too high 
up in the cupola, the bunging up or closing of the 
tuyeres with slag, the formation of scaffolding in the 
vicinity of the tuyere zone, sluggish cold metal, and 
slag in excess. All these enable him to understand 
how to regulate the volume of blast. And here the 
advantage, though not the absolute necessity, of 


possessing more than one row of tuyeres, preferably 
capable of regulation, is apparent. ‘ 
Efficient Combustion. 


The difference which a larger or lesser quantity of 
oxygen supplied to the fuel makes in the efficiency 








Fie. 7.—Tue Coiiiav Cupo.a. 


of a cupola is that due to the difference between 
burning to carbonic acid (CO,) or to carbonic oxide 
(CO). The perfect combustion of carbon to OO,, 
evolves 14,647 British thermal units per pound of 
fuel. When only partially burned, to CO, only 4,415 








Fig. 9.—DIrreERENTIAL TUYERES IN THE NEWTEN 
CupoLas. 


British thermal units are developed from each pound 

of carbon. A pound of carbon requires 1.33 pounds 

of oxygen in burning to CO, and 2.66 pounds in burn- 

ing to CO,. Therefore if the air supply is insufficient 

the first oxide only is formed. This means that more 
B 2 
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than two thirds of the possible heat units are lost 
av the top of the cupola. Even in the highest melt- 
ing ratios which are obtained in practice there is a 
large amount of waste as compared with the theoreti- 
cal values. Though the may be almost 
thoroughly burnt, there is much loss in warming up 
the inert nitrogen, in warming the blast, in radiation, 
and in unavoidable heat losses in the iron and in the 


gases 
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chimney. Theoretically between forty and fifty 
pounds of iron should be melted by one pound ot 
If iron melts at 2,200 deg. Fah. and goes into 
the cupola at 60 Fah. its temperature has to be raised 
2,200—60=2,140 deg. The specific heat of cast iron 


‘ oke. 


is 0.12983. Hence 2.140 « 0.12983 = 277.836 total heat 
units. Dividing 14.647 by 277.836=53 pounds. Coke 
is not pure carbon. If it contains 94 per cent. of 


carbon, which ‘s a good coke, the amount of iron 
which could, theoretically, be melted by one pound of 
it would be 53x 0.94=49.8 pounds, a ratio of about 
59 to 1. Actually, a ratio of 10 to 1 is very good; 
8 to 1 is good; 6 or 7 to 1 represents satisfactory 
practice. 

The Use of Air Belts. 

The air belt here offers advantages over the single 
tuyere pipes because it permits of better regulation 
of the blast and additional oxygen supply. Many 
cupolas having single tuyere pipes were formerly made 
with an upper as well as a lower row of tuyeres. 
The method is still retained in a modified design in 
the Greiner & Erpf cupola, in which a series of 
single tuyeres discharge blast at several different 
heights above, and in addition to, the supply sent 





directly through the air belt. The economy of this 
cupola is high, and it is used to a considerable 
extent in Great Britain as well as in Germany. 

The air belt is an old invention, the appreciation of 
which has been more rapid in America and in Ger- 
many than in England, though comparatively few 
cupolas are now built in Britain without a belt. Its 
advantages are that it permits of a better distribu- 
tion of the blast than the single-tuyere pipes do, and 
tends to lessen the risk of bunging up, or scaffolding. 
The blast, which in the tuyere-pipe system enters 
through two large openings, if carried into a belt is 
distrivuted through, say, half a dozen openings if a 
single zone of tuyeres is fitted, or through a dozen 
in the case of two zones of openings. The chilling 
effect is also correspondingly lessened. The cutting 
effect of the reduced openings is avoided in several 
designs by enlarging or flaring the openings into the 
interior of the furnace, so spreading and softening 
the blast (Figs. 5, 7, 9). 

The upper row or rows of tuyeres are usually made 
capable of regulation so that they can be shut off 
entirely, or only partially closed. These are the 








Fic. 10. 


THe CaLtumet Cupona. 


tuyere arrangements which are now embodied in the 
best cupolas in all countries. The remarkable success 
of this design is due to the thoroughness with which 
theory has been translated into practice. It is based 
on the fact that there is no free oxygen above the 
tuyeres. Hence when the blast enters, its oxygen 
combines with the carbon in the fuel to form COQ,. 
This in its ascent through the coke unites with another 

















atom of carbon and forms CO. This again demands 
oxygen for its conversion into CO,, with development 
of intense heat of combustion. In other words, the 
conversion of as much as possible of the carbon in 
the fuel into CO, within the melting zone is the 
object sought in order to develop all the heat units 
posstble. The arrangement of supplementary tuyeres, 
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Fic. 11.—Cupota witn Upper Atr Betts ror Com- 
PLETE COMBUSTION OF CaARBONIC OXIDE. (THE 
LaissLteE Founpry aNp Macuine Works, REvTLIN- 
GEN, GERMANY.) 


of which there are usually half a dozen, supplies air 
in small volumes to the CO formed in the melting 
zone. 

Using Several Rows of Tuyeres. 

In arranging rows of tuyeres the openings must not 
be placed directly one over the other, but should “ hit 
and miss’”’ (Fig. 4), so forming alternate currents of 
blast instead of introducing cold air on metal already 
fused or fusing. The hottest part of the fire is not 
opposite the tuyeres, but a few inches higher, per 
haps 9 inches to 12 inches. To bring in cold blast 
against the fusing metal exercises a chilling influence 
for a few inches inwards and tends to bunging up 
of the tuyeres with slag, and to wear of the lining. 
A result is the raising of the melting zone above the 
upper tuyeres, with a corresponding deepening of 
the bed and a larger consumption of fuel. 

Hence, in arranging rows of tuyeres, diffusion, 
and not concentration of blast must be accomplished, 
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and to secure this the openings should not be ar- 
ranged perpendicularly, nor be very far apart ver- 
tically. If they supply a uniform and sufficient 
quantity of air to the melting zone, which can be 
judged by the working of the cupola in economy of 
time and of hot metal, though not necessarily in 


fuel consumption, their real efficiency is demon- 


strated. This explains why an upper row of badly- 


arranged tuyeres has frequently been abandoned ; 
also why the amount of opening of the upper row is 


frequently made capable of regulation to suit different 


conditions of melting; and why the area of the upper 
row or rows is less than that of the lowest row by 
one half or less, because of the chilling influence 
ot a large body of cold air on metal which is under- 
going fusion. 

The Newten cupola made by the Northern Engi 
neering Works of Detroit, Mich., has its lower 
tuyeres fitted with a differential device, Figs. 8 and 
9, which sends a portion of the blast right to the 
centre, while the larger volume is diffused more 
softly about the other parts of the cupola. The 
tuyeres are of the enlarged form, giving nearly a 
continuous circle of blast; but near the centre of each, 
two plates are set to converge, enclosing the shape 
of a truncated cone through which the blast, being 
cortracted, is forced to the centre of the cupola. The 
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Fic. 12.—Tre Keircer Curot,a wirn ATR-BEL1 
ABOVE ENLARGED HEARTH. 





remainder of the blast is diffused more softly to right 
and left. In Fig. 13, the blast is directed tangentially. 

In some cupolas the principal peculiarity is that 
the air belt lies snugly within the shell instead of 
being located outside of it: that is, the lower portion 
of the shell is parallel outside, and the bricks are 
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carried inwards at the zone of the tuyeres, forming 
boshes, leaving room for the air belt. This affords 
the additional advantage that the area required for 
the bed charge is correspondingly reduced, with an 
economy of fuel of about one third over the parallel 
design of shaft ; that the blast gets right to the centre ; 


and that the slag drops clear of the bottom row of 
tuyeres without risk of bunging them up. As an 


excessive pressure of air blast is undesirable, and as 
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Frequently, then, in 
order to allow sufficient capacity to contain a large 
volume of metal, the hearth below the tuyeres is 
enlarged to the same diameter as the upper section 


of the furnace (Figs. 11 and 12). 


upper portion of the furnace. 


The Economy of a Fore-Hearth. 
The receiver_or fore-hearth (Fig. 4) is more common 


in British and German designs than in American. 
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the blast must penetrate to the centre of a cupola, 
it is necessary in all large furnaces to contract the 
diameter at the tuyere area. This involves making 
ths interior with sloping boshes through a portion 
of the melting zone, to meet the large diameter of the 





SECTIONAL PLAN at TUYERES. 


TUYERES 

















(Loxpon Emery Works Company.) 


It is better than having a separate receiver to take 
the metal of several tappings which are required for 
heavy casts, or allowing the metal to collect and stand 
in two or more separate ladles for massive casting, 
each of which is alternative and common practice. 




















The deep bed charge of the ordinary cupola is 
generally regarded as an expensive and objectionable 
feature. In a cupola about 2 ft. 6 in. in diameter, 
about six hundredweights of coke are required for 
the bed charge, and correspondingly more in those ot 
larger dimensions. A portion of this may be recovered 
after the bottom is drawn or dropped. All or 
most of this coke lies below the melting zone and 
does not contribute to combustion. It is a bed into 
which the melted iron drops, and on which the slag 
collects, to be withdrawn at intervals. The iron re- 
maining in contact with the coke is liable to take 
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required, being only from one third to one half of 
that for the deep hearth. The iron as it melts flows 
into the receiver, together with the slag. The latter 
is tapped out at intervals. The melting is regular, 
the iron is removed from contact with the fuel, and 
does not become chilled. 

The fore-hearth built against the cupola receives 
the metal as fast as it melts, and holds about as 
much as would melt in half an hour, retaining its 
heat until the moment of pouring. The metal mixes 
better in a receiver than in the cupola among the 
fuel, and slag is less liable to be entangled in it 
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up sulphur from it. When tapping is done, the 
column of metal, some of it imperfectly melted, and 
the coke above sink down to the hearth below the 
zone of fusion, and the iron tapped out is not per- 
fectly hot nor soft. These evils and risks are avoided 
by locating an independent receiver or fore-hearth 
at the side of the cupola. A smaller bed charge is 


than in the furnace. The slag is drawn off from the 
surface of the metal in the receiver better than from 
the hearth; and a much smaller bed charge of coke 
is required when a receiver is used than when it is 
not, approximately only one third the amount. The 
latter is an item of considerable importance, though 
more so in light, short meltings than in those which 
are heavy and prolonged. 
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The Hinged Drop Bottom. 

This, though not in any way related to the efficiency 
a cupola, is much to be preferred to the older 
solid bottom. The hinged door, on being released 
by a latch, allows all the contents to fall out at 
once. With a solid bottom they have to be raked 
out at the side, an operation which takes ten or 
fifteen minutes, and is very hot work. It is neces- 
sary also to melt all the superfluous metal, or that 
left over from casting, in order to run it out from 
a solid bottom, while it can be discharged from a 
drop bottom unmelted or partly melted, along with 
the partly-burn coke and the slag. If water is 
thrown over it, the constituents can be separated 
and used again the next day. 

In the Calumet cupola, an American design, the air 
belt is enclosed within the shell (Fig. 10). That is, 
the parallel shaft is enlarged on the outside about 
the melting zone and down to the base by an addi 
tional layer of bricks above the air belt, which are 
built on the upper part of the air chamber. This 
leaves the bottom of the cupola open to inspection 
from below; its baseplate being mounted on legs, 
clears the drop doors. Also the inner tuyere plate 
can be renewed if it burns out. The cupola is also 
very stable, due to the spreading base. 

The tuyeres are arranged in two rows with open- 
ings enlarging into the interior. The upper row 1s 
fitted with dampers, to be closed if necessary. There 
is a safety tuyere to convey away any metal which 
might overflow into the belt. 

In the Laissle cupola, Fig. 11, made by the Laissle 
Maschinenfabrik und Giesserei, G.m.b.H., of Reut- 
lingen, Germany, there are three rows of tuyeres, the 
upper row supplying air above the melting zone, 
where its effect is to increase the temperature of the 
charges as they descend. The pipes which convey the 
air to these upper outlets are buried in sand, which 
lies between the shell and the lining. The tuyeres 
which lie above the bottom row are set at an angle, 
so as to direct the discharge downwards on to the 
metal which is in a molten state. The top of the 
cupola has a chimney surrounding it, forming a 
spark catching chamber. In Fig. 14, two cupolas dis 
charge into a common chamber. 
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Melting Ratios. 

Various miscellaneous arrangements of relatively 
minor importance contribute to the economy or 
durability, or facilitate the working of the cupola. 
The ultimate object is to melt as much metal as 
possible with the smallest expenditure of fuel, con- 
sistent, of course, with thorough melting. A cer- 
tain quantity of metal, say a ton, is melted by so 
many hundredweights of coke, say two, three, or 
four. The first divided by the last gives the ‘ melting 
ratio,’’ a quantity around which foundry managers 
are in rivalry, and concerning which no statement 
can be made of more than very general application. 

The melting ratio must obviously vary within wide 
limits, because it is subject to so many conditions. 
Hence comparisons and statements can be of real 
value only if they are made under identical cir- 
cumstances. Sometimes the ratio is stated without 
including the amount of coke in the bed charge, 
which if included in the case of a melting of short 
duration might reduce the ratio by nearly or quite 
one half. In a prolonged melting, running down a 
large quantity of metal, the bed charge will form 
but an insignificant proportion to the whole. Again, 
in easting light work, the metal must necessarily be 
hotter, that is, more thoroughly melted, than for 
very massive work, and this requires a larger propor 
tion of fuel. Pure, clean pig-iron and scrap will re- 
quire less fuel to melt it than dirty inferior scrap 
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with much slag will want. But even observing these 
differences, and including the bed charge, in all com- 
parisons there is much difference in cupola perform- 
ances, greatly to the disadvantage of the older types. 

In the better designs of cupolas, as built now, there 
are probably not very material differences if they 
could be tested and compared under identical condi- 
tions. Successful cupola practice cannot easily be 
reduced to set written rules. So many factors enter 
into the question—blast supply and_ regulation, 
quality of metal and quality of coke, besides those 
which have just been stated. From the commence- 
ment to the termination of the day’s work constant 
watch has to be maintained through the peep holes 
on the quality of the slag and the condition of the 
metal, on the flame at the charging door and on the 
blast gauge, and each has to be regulated, altered, 
corrected trom hour to hour as well as from day to 
day. 


Foundrymen’s Visit to Bournville. 

The Birmingham Branch of the British Foundry- 
men’s Association made a new departure in the 
matter of visits on July. 26, the afternoon being spent 
in a tour of the model village and recreation grounds 
at Bournville, founded by Mr. Geo. Cadbury. Over 
seventy members and their freinds (including ladies) 
accepted the invitation. 

The ten days annual holiday of Cadbury’s employés 
having commenced that day, both the recreation 
grounds and the village were almost deserted, about 
600 of the workpeople having departed, either to the 
seaside or to the country. 

The girls’ pavilion, which was first visited, 1s 
spacious and well equipped, and the gardens cre 
charmingly laid out. Nothing could be more retfresh- 
ing than the wealth of foliage and the variety of 
bloom everywhere to be seen. Passing through the 
well-stocked old English garden, an inspection was 
made of the alms-houses, for the foundling of which 
the late Mr. Richard Cadbury was responsible. Of 
these, there are 43 inmates, only four, however, being 
former employés of Messrs. Cadbury, though these, 
or their widows. have first consideration among 
candidates for admission Inmates must be sixty 
years of age, and single persons must be in receipt of 
at least 5s. per week, married couples 7s. 6d. per 
week. Continuing the tour, the visitors inspected 
the childrens’ playground, provided for the sole use 
ot children, and furnished with swings, tovs, etc., 
and ‘‘ The Beeches,’’ a children’s holiday home for 
the use, in summer, of 24 Birmingham slum children 
and twelve Salvation Army officers, and in winter as 
a rest home for such officers. The houses, of which 
there are 933 bmit, or in course of erection, are all 
semi-detached, and each has sixty yards of garden 
attached. The houses are 20 ft. from the road, and 
as the roads are 42 ft. wide, this secures a distance 
of 82 ft. from house front to house front. The 
present population is 4,400. The special buildings in- 
clude a school costing £33,400, presented by Mr. 
Geo. Cadbury, a meeting house, a Ruskin hall for 
art classes, and swimming baths for men and women. 

At the close of the tour, the visitors were enter- 
tained to tea. 

After tea, Mr. R. Bucwanan proposed a hearty 
vote of thanks to the firm and to the guides, who had 
conducted the parties round the village. 

The resolution was carried unanimously. 

Mr. Kennetu CHapman, on behalf of Messrs. Cad- 
burys, acknowledged the compliment, remarking that 
they at Bournville were rather proud of the first 
garden city in the world It had its origin in one 
man—and in one man only—namely, Mr. George 
Cadbury. 
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The Primary Heat Treatment of Cast-Iron. 


By David 


The term “heat treatment ’’ as used at present 
with regard to metals and alloys, refers to any pro- 
cess by which a metal is heated after it has been cast 
and cooled to ordinary temperatures. The term is 
thus restricted to what might be called an after-treat- 
ment. Now this restriction seems unwise, for surely 
the processes of melting and casting are modes of heat 
treatment, and their varying conditions may cause the 
greatest irregularities in the properties of the metal 
or alloy. Any term, however, would be useless, be- 
cause of its vagueness, if it were made wide enough to 
include all the processes which require the application 
of heat to a metal or alloy. Two new terms seem, 
therefore, to be required with reference to heat treat- 
ment, and the terms now proposed are “‘ primary ’ 
and ‘‘secondary.” The term “primary heat treat- 
ment,’’ is applied collectively to those conditions 
brought about by the melting, casting, solidification, 
and the cooling subsequent to the solidification of a 
metal or alloy The term “secondary heat treat- 
ment,’’ is the class name for those conditions set up 
by the re-heating and annealing, or the re-heating 
and quenching at a given temperature, or any other 
heat treatment to which a metal or alloy may be sub- 
jected after it has been cast and cooled to ordinary 
temperatures. Perhaps a third term is also needed 
so that the smelting conditions may also be classified. 
If this be so, these conditions would naturally receive 
the term primary, and the two sets of conditions 
already spoken of would be called respectively the 
secondary and the tertiary heat treatment. At this 
point, however, the need for only two new terms will 
be assumed, and what will therefore be called “ the 
primary heat treatment of cast iron” will now be 
considered. 

From a practical point of view, the application of 
chemistry to iron founding is beset with no greater 
difficulties than those presented by the control of the 
primary heat treatment. Up to the present time, 
these difficulties have received but little attention. 
The difficulties ere of two kinds; those arising from 
our imperfect knowledge of the facts and of their 
explanation, and practical difficulties presented by the 
control of working conditions. Successful practice, 
of course, requires correct theory, and so the facts and 
their explanation must be considered first. Now since 
all points are of equal importance, and since the vari- 
ous questions are so correlated that the discussion of 
one involves the discussion of all, a beginning may be 
made with the question of casting temperature. 

Upon this question a most unqualified assertion has 
been made in these words ‘“. . . it has now been 
clearly demonstrated, that the higher the casting 
temperature the more combined carbon is there likely 
to be in the final casting ” Now, undoubtedly, 
there are conditions under which a high combined car- 
bon will result from a h‘gh casting temperature: but 
that these conditions are not universal, to say the 
least, will now be shown. A small jacketed cylinder 
weighing about 25 ewts., was cast with metal which 
proved to be too hard to be machined. When the 
casting was broken up, the bottom parts of the jacket 
were found to be grey, while the top parts were chilled. 
The chilling grew in depth from the middle parts up- 
wards, until at the top the metal was white through- 
out Now the jacket was run through the bottom, the 
metal being poured down the barrel; that is to say, 
the metal which finally reached the top passed first 
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through the bottom. In its passage the metal must 
have given up some of its heat to the bottom parts of 
the mould, and thus when it reached the top parts, 
the metal must have been at a lower temperature 
than that which the bottom parts of the mould finally 
received. In other words, the top parts of the jacket 
were cast at a lower temperature than the bottom 
patts. Here then, was a case in which the combined 
carbon was increased by lowering the casting tem- 
perature. 

A result opposite to that just described, was ob- 
tained in the case of three chill blocks, which were 
all cast from the same ladle but at different times. 
The one cast first had about & in. of a chill, the 
second about 4 in., while the third had only a trace 
of a chill. By the time the third block was cast the 
metal was almost too pasty to run. The explanation 
of these opposite results may not be easy, but whether 
they be explained or not, the results which any given 
sets of conditions will produce must be known in 
practice. But how is this to be determined? The 
question leads to a fuller dealing with the primary 
heat treatment, in the light of which enquiry the 
tuller consideration of the question of casting tem- 
perature can best be carried on. 

There are some conditions the effects of which are 
undeniable. For instance, there is ne question that 
prolonged cooling reduces the amount of the combined 
carbon. Any condition, therefore, which affects the 
rate of cooling is a condition the effect of which we 
already know and one such condition is the conduc- 
tivity of the mould. The conductivity will vary with 
the thickness, the composition and the temperature 
of the mould. There is an almost universal belief re- 
garding the result brought about by the difference 
between the composition of a green-sand mould and 
that of a loam mould. According to this notion a 
green-sand mould will give a harder casting than a 
loam mould. Now an exactly opposite result has 
actually been obtained, and, be it noted, this opposite 
result was found, although both castings were made 
with exactly the same metal, and although the weight 
of the loam casting was fifty times that of the green- 
sand one, while at many of the hard parts of the 
loam casting, the sectional area was equal to that 
of the green-sand casting. From all points of view 
then, the conditions seemed to favour a result exactly 
opposite to the one obtained. There is. therefore, no 
universally applicable rule relating to the conductivity 
of a loam mould compared with that of a green-sand 
mould. If a loam mould has thin sections, or if it be 
very cold, its conductivity will be very great. Its 
temperature will vary with the heating it receives in 
the drying stove, and with the time required to close 
it, and also perhaps with the currents of air to which 
it may be exposed while it is being closed. There are 
thus a number of variable conditions which make 
general statements valueless. Further reference to 
moulding details need not however be made now, the 
present object being to point out that the rate of 
cooling is affected by the conductivity of the mould, 
and that this in its turn is influenced by a number ot 
varying circumstances. Whether the casting tempera- 
ture be one of these circumstances must now be con- 
sidered, and on this point but one conclusion seems 
possible. 

The cooling of a casting must take place by the 
heat of the metal escaping through the mould. If 
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the amount of heat which must so pass be increased, 
then the temperature of the mould will also be in- 
creased during the cooling period, and the conductivity 
of the mould will thus be decreased. Now if the 
casting temperature be increased the amount of heat 
which must pass through the mould will also be in- 
creased. A high casting temperature will therefore 
reduce the rate of cooling by reducing the conductivity 
of the mould. Of course, a high casting temperature 
will reduce the rate of cooling directly, by increasing 
the amount of heat which the metal must give up 
before it solidifies. The indirect effect, however, is 
the more important one, for by it a reduction in the 
rate of cooling takes place when such a reduction is 
of most importance, because of the range of tempera- 
tures through which it is brought about. 

The rate of cooling through different ranges of tem- 
perature will be more fully discussed later. Mean- 
while, that the casting temperature may bring about 
the result just referred to, may be shown by the case 
of the evlinder already mentioned. No chilling would 
have taken place in this case, if the casting tempera- 
ture had been high enough to ensure that before the 
metal at the top had been brought near to the point 
of solidification, it had given the top parts of the 
mould heat sufficient to raise their temperature to 
that of the bottom parts. In this way, before chilling 
could have taken place, the conductivity of the top 
parte of the mould would have been reduced to what 
was finally the conductivity of the hottom parts, 
where no chilling took place. But it may be asked: 
How is the case of the chill blocks to be explained ? 
This question leads to the fuller consideration of the 
rate of cooling. 

Chilling is said to be brought about by rapid cool- 
ing. What, however, is meant by ‘“‘ rapid cooling? ”’ 
The term is plainly indefinite. There is nothing to 
show that rapid cooling through one range of tempera- 
tures will have the same result as rapid cooling 
through another range of temperatures, and the 
case of the chill blocks clearly shows that 
there is a point below which rapid _ cooling 
will not produce chilling—a point which may be called 
the chilling temperature limit. Now in the case of 
the unchilled block, the casting temperature almost 
coincided with the chilling temperature limit. The 
block cast first was chilled most deeply because the 
higher casting temperature increased the period from 
the time of pouring until the time when the chilling 
temperature limit was reached, and in this way 
allowed the largest body of metal to be rapidly cooled 
to the chilling temperature limit. The point may be 
made clearer by illustration. Let A, B, and C repre- 
sent the three blocks, and let the varying depth of 
chill be shown by the spaces between the bottoms of 
the blocks and the lines X, Y, Z 

Now the solidification of a casting begins with the 
formation of a shell or crust at the points in contact 
with the mould. At the surface nevt to the chil] nlete 
a chill crust would be formed, and the growth of this 
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crust would stop when the temperature of the metal 
immediately above the crust fell below the chilling 
temperature limit. A being cast first, ‘+: chill crust 
would grow to the greatest extent, say, till the line X 
was reached. In other words, the casting tempera- 


ture being highest in the case of A, the greatest time 
elapsed between the time of pouring and the tims 
when the temperature of the metal above the chill 
crust fell below the chilling temperature limit. B 
and C being cast at lower temperatures, in their cases 
the chilling temperature limit would be reached sooner 
than in A, say, in B, when the chill crust had 
grown to the line Y; while in the case of C, the chil- 
ling temperature limit was reached vlmest es secon as 
the casting was poured, so that the chill crust had no 
time to grow, and the line Z which shows its depth 
almost coincides with the bottom of the block. 

The results obtained in the cylinder may be referred 
to again, so that their lesson may be read in the lignt 
of what has just been said. By the time the metal 
had reached the top parts of the cylinder mould, its 
temperature had probably fallen near to the chilling 
temperature limit. The top parts of the mould being 
cold, and their conductivity being therefore great, as 
soon as the already partially cooled metal reached the 
top, it would be rapidly cooled to the chilling tem- 
perature limit. In other words, the top ports of the 
mould, for the time being, played the part of a chill 
mould. The chilling could not have occurred if the 
metal at the top had been as hot as that at the 
bettom, and if, besides, the temperature of the top 
parts of the mould had been as great as that of the 
bettom parts. Now these conditions might have been 
obtained if the casting temperature had been so high 
that even when the metal had reached the top it 
still could have heated the mould considerably without 
being itself brought near to the chilling temperature 
limit. As already stated, the conductivity of the 
mould decreases as the temperature of the mould 
increases. Now, if the casting temperature be in- 
creased, then when the casting is cooling down, the 
temperature of the mould will also be increased; and 
if this increase be great, then rapid cooling down to, 
or near to, the chilling temperature limit will be impos- 
sible, the mould being too hot to act as a chill mould 
as it did in the case at the top parts ot the cylinder 
mould. 

The conclusion then seems to be that in those cases 
where a high combined carbon results from a high 
casting temperature, the conditions are similar to 
those of a chill mould; that is to say, the conditions 
favour a rapid cooling down to, or near to, the chill- 
ing temperature limit. In any case, the whole of the 
conditions must be taken into consideration, and it 
should be noted that in most cases no definite state- 
ment can be made as to the effect of casting tem- 
perature alone, for in most cases it is impossible to 
vary the casting temperature without slso varving the 
conductivity of the mould, and therefore the rate of 
cooling. It cannot be too strongly emphasised that 
not one, but all the conditions must be kept in view, 
and if not controlled, they should as far as possible 
he allowed for; and here the difficulties of practice 
present themselves. 

Working conditions vary so much that the same 
metal may give entirely different results when used 
at different times for castings of exactly the same 
weight and sectional dimensions. A fixed analysis 
for any given type of casting is thus impossible. No 
dovbt, approximate analyses may be given, the limits 
of which would correspond to the probable limits in 
the variation of the primary heat treatment; but 
working conditions would have to be very carefully 
regulated if standard analyses were to be adopted. It 
is highly important that this fact be fully appreciated 
by those to whom the specifying of analyses may be 
entrusted. Indeed, only physical tests for srey cast 
iror should be specified, and the founder should be 
left to find out the analyses which best suit his con- 
ditions. 
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Foundry Sands and their Treatment. 


By Algernon Lewin Curtis, M.E. 


(Continued from page 532.) 


A Partial Study of Moulding Materials. 

Monazite.—A doubly-refracting biaxial mineral, 
being a phosphate of cerium, lanthanium, and 
didymium (CeLa),P,0O,. Usual appearance in the 
form of well-rounded grains, on account of softness 
cf the mineral (see Fig. 16). Yellow to pale brown 
in colour. Index of refraction=1.796 > methylene 
iodide. Soluble in HCl. Very refractory and only 
rarely seen in moulding sands. 

Andalusite or Chiastolite, Sillimonite-Kyanite or 
Disthene.—All these are doubly-refracting _ bi- 
axial minerals. All are silicates of alumina, 
andalusite being Al(AlO)SiO,. Usual appearance 
in short rounded, prismatic crystals, with almost 
square section. Colourless, or at times pale reddish 
and_ spotted. Index of refraction = 1.682 > 
moniodobenzol, hence relief well marked and surface 
rough. Cleavage parallel to almost square prism 
may show. Carbonaceous inclusions are character- 
istic, arranged as in microscopic specimens (see 
Chiastolite, Fig. 17). Very characteristic of 
metamorphic schists and of contact zones of clay 
slates with granite, etc., but not found in rocks 
which have been formed under great pressure. May 
also form parallel growth with sillimanite. In- 
soluble in HCl. Specific gravity, 3.18. Hardness, 
7 to 7.5. Very refractory. 

Kyanite or Cyanite Disthene (AlO),SiO,.—Aniso- 
tropic. Triclinic, usual appearance in blade-like 
crystals without terminal planes, but with cross- 
sections (six-sided), showing two long parallel edges 
and four shorter edges, also in columnal aggregates. 
Colourless or bluish and spotted (see Fig. 18). 
Cleavage perfect, appearing as sharp cracks parallel 
to longest edges in cross-section. Index of refrac- 
tion high 1.729 >methylene iodide. Found in 
gneiss, granulite, metamorphic schists, ete., com- 
monly associated with garnet, not attacked by 
acids. Specific gravity 3.6, hardness 5 to 7. Very 
refractory and occasionally found in sands. 

Epidotes.—A_ doubly-refracting group of five 
biaxial minerals being silicates of lime, alumina 
and iron, with water in chemical combination. 
Ca,Al,(AIOH)Si0,0),, with some Fe replacing Al. 
Usual appearance columnar to thick tabular crystals, 
more or less elongated, parallel to ortho axis, or in 
granular aggregates. Colourless to yellowish if Fe. 
poor, or yellow to yellow-brown if Fe. rich. Index 
of refraction = 1.746, nearly >= methylene iodide; 
hence relief higk and surface rough. Cleavage 
parallel to base, basal cleavage cracks not very 
numerous, and appear parallel to general direction 
of elongation. Epidote is essentially a secondary 
mineral, resulting from the alteration of the fel- 
spars and ferro-magnesium silicates. It is found 
in crystalline schists (especally those containing 
hornblende), gneiss, gabbro diabase, lime-silicate 
hornstones, contact rocks, etc. Is partly decom- 
posed by HCl. Specific gravity 3.32 to 3.45. 
Hardness 6 to 7. Is easily fusible, consequently 
detrimental to moulding sands, in which it is very 
common. 

Pyroxenes.—A group of nine doubly-refracting 
biaxial minerals, viz., enstatite or bronzite. hypérs- 
thene, diaclasite, diallage, green augite (diopside), 


augite, aegyrine (acmite), jadiete, triphane. Pyrox- 
enes are sub-divided into two groups, viz., the 
orthorhombic pyroxenes and monoclinic pyroxenes. 
Orthorhombie pyroxenes found in moulding sands 
are chiefly enstatite and hypersthene. Enstatite or 
bronzite is a_ silicate of magnesium and_ iron 
(Mgke)SiO,. Its usual appearance is in irregularly 
bounded individuals, a columnar or fibrous struc- 
ture often showing as in Fig 19. Colourless to 
yellowish, varying with proportion of Fe. Index 
of refraction 1.665 to 1.723, high from > a-mono- 
bromnaphthalene > to methylene iodide. Variable 
cleavage being parallel to prism (angle 92 deg.), 
whicn is common to all pyroxenes. Hardly any 
pleochroism can be observed in enstatite. Found 
in all granular rocks of the gabbro-peridotite series, 
also in olivine basalts. Not soluble in HCl. 
Specific gravity 3.1 to 3.5. Hardness 5 to 6. Found 
in most moulding sands. Possesses a low fusing 
point. Hypersthene is also a silicate of magnesium 
and iron, but contains approximately 10 per cent. 
more Fe. than enstatite. Usually seen as rounded 
prismatic-pyramidal crystals. Index of refraction 
1.682 to 1.705. Brownish in colour. Distinct pleo- 
chroism changing from brownish red to greenish, 
increasing with amount of Fe. Insoluble in HCl. 
Low fusing point. Hypersthene can be distinguished 
from enstatite by its optical sign, strong pleo- 
chroism, and greater magnetic permeability. 

The monoclinic pyroxenes found in moulding 
sands are usually augite and diopside. Augite is 
a slicate of lime and magnesia, with an addition 
of lime and alumina, RSiO,, R=Ca, Mg, Mn, Fe, 
Al chiefly, with the Ca predominating over the Mg. 
Appears both as crystals and more or less irregular 
grains, the character varying with chemical composi- 
tion; red to brownish red in colour. Index of re- 
fraction 1.68 to 1.72 = a-monobromnaphthalene to 
a-methylene iodide. Reliet high and surface rough. 
For cleavage fragments of augite see Fig. 20. 
Cleavage cracks distinct and numerous, but not 
generally running through crystal. Fig. 21 shows 
augite with good cleavage. 

Probably next to quartz and the felspars, the 
pyroxenes are the most common mineral found in 
moulding sands produced from igneous rocks. If 
heated to redness on platinum foil, green and red 
augites may become red in colour. Insoluble in 
HCl. Specific gravity 3.3 to 3.5. Hardness 5 to 
6. Mechanical separation with pyroxenes is quite 
possible on account of their higher specific gravity 
than amphiboles. Low fusing point, therefore not 
desirable in moulding sands. Diopside is a silicate 
of lime and magnesia. Ca(MgFe)Si,0O,(A1,0,) oc- 
curring in long columnar crystals or grains. 
Colourless to greenish. Index of refraction about 
the same as enstatite. Hardly any pleochroism. 
Insoluble in HCl. Found in contact rocks. Fus- 
ing point 1,375 deg. C. 

Amphibole.-—A doublv-refracting group of ten 
varieties, viz., anthophyltite, gedrite, tremolite, 
actinolite, common hornblende, basaltic hornblende. 
arfvedsonite. barkevicite, gloucoplane or gastaldite 
riebeckite, the chief of which met with in moulding 
sands are hornblende, actinolite, and _ tremolite. 
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These varieties are silicates of magnesium, iron, 
eluminium and _ lime. Tremolite CaMg,Si,O,,, 
actinolite Ca(MgFe),Si,O,,. Common hornblende 
same as actinolite, but containing AI,O,. Horn- 
blende usually occurs in more or less irregular 
grains or crystals (see Fig. 22), its character 
varying with the chemical composition. Tremolite 
and actinolite may appear in long columnar to 
reedle-like individuals having no terminal planes or 
fraved-out ends, or they may be in dense aggregates. 





Fie. 16.—Monaziter. Mac. x 20. 
(From Hatch and Rastall). 


Tremolite colourless, actinolite green, common horn- 
bhlende green to brownish Index of refraction varia- 
ble, 1.621 to 1.641, but generally a moniodo- 
benzol to methylene iodide; relief distinct and sur- 
face rough. Perfect cleavage, generally appears in 
thin sections as sharp cracks crowded close to- 
gether (see Fig. 23). Long prisms of actinolite and 
tremolite may show transverse parting. Iron ores, 








Fic. 18.—Kyanite. Mac. x 20. 
(From Hatch and Rastall). 


apatite, etc., may be tound as inclusions in horn- 
blende. The coloured ampniboles all show pleo- 
chroism, but actinolite very little. Next to quartz 
felspar and pyroxenes, amphibole is the most widely 
distributed mineral to occur in dark-coloured ferru- 
ginous rocks or moulding sands. It is generally 


found in rocks with a large percentage of SiO, and 
erthoclase. Under heat hornblende changes to 
augite. Tremolite and actinolite chiefly occur in 
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contact rocks and crystalline schists, or as a result 
of the alteration of olivine into serpentine. Crystals 
ot hornblende being among the first to form in 
eruptive rocks, often suffered corrosion by the 
magma, thereby causing a dark border. (Most 
amphiboles are insoluble in HCl. Specific gravity 
2.9 to 3.13. Hardness 5 to 6. Recent glacial drift 
deposits of moulding sands show a high amphibole 
content, as it usually alters to chlorite and other 
secondary products. Amphiboles have a low fusing 





Fie. 17.—CHIastTo.ite. 
(From Luquer and Cohen). 


point, hence not desirable in moulding sands. 
Mica.—A_ doubly-refracting biaxial mineral of 
eight varieties, viz., biotite, anomite, phlogopite, 
zinnwaldite or lithionite, Jlepidolite, muscovite, 
paragonite, Chromium mica. Anisotropic and mono- 
clinic, met with in moulding sands as biotite, mus- 
covite, and sericite or damourite. Muscovite, a 
white or potash mica, is a hydrated potash alu- 
minium silicate, viz., Si,Al,.K,H,0,,. Usual ap 





Fie. 19.—ENstatite. 
(From Luquer). 


pearance in scales, which may be notched or jagged 
with lateral sections or shreds. Colourless to 
greenish, very perfect cleavage. Index of refrac- 
tion 1.564 to 1.618, between bromoform and moni- 
Lenzol. Muscovite is insoluble in HCl. It is a 
rare primary mineral in eruptive rocks except in 
zranite, though as a secondary mineral it occurs in 
dense scaly aggregates as pseudomorphs after fel- 
spar. Like the felspars, micas are the most charac- 
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teristic minerals of dynam-metamorphic origin. 
Specific gravity 2.7 to 3.2. Hardness 2 to 3. 
Separation of micas is difficult on account of their 
scaly nature. Biotite is rare in moulding sands, 
as it quickly alters to limonite of chlorite on 
weathering, though muscovite can be generally ob- 
served. Fusing at 1,230 deg. C., it has a tendency 
to depreciate the value of a moulding sand. Sericite 
or damourite is a secondary product usually occur- 
ring in fine colourless scaly aggregates in phillites 
and sericite schists. 





Fic. 20.—AvGITE. 
(From Hatch and Rastall). 


Chiorite.--A doubly-refracting biaxial mineral of 
four varieties, viz., pennine (rippidolite), clinoch- 
lore, kammererite, delessite. The former is 
H,(MgFe),(AlFeCr),Si,0,,; the others contain an 
excess of chromium and FeO respectively. Usually 
derived by the alteration of mica, pyroxene, and 
amphibole. Index of refraction 1.576 to 1.588, 
hence no marked relief and only slightly rough sur- 


Serpentine.—A doubly-refracting biaxial mineral 


of three varieties, viz., serpentine (chrysotile), 
bastite and antigorite, being a hydrated magnesian 
silicate H,Mg,Si,O,, with some replacement by Fe. 
usually appears as dense fibrous or scaly aggre- 
gates. Colourless to very light green, except the Fe 
variety, which is quite green. Index of refraction 
approximately the same as balsam, i.¢., 1.56, there- 
fore surface smooth and no relief. Little or no 





Fie. 21.—Averte. 
(From Luquer and Cohen). 


pleochroism except with the variety rich in Fe. 
Serpentine is a secondary mineral found in the 
a'tered basic igneous rocks, pyroxenites peridotites, 
ete., strongly attacked by HCl. and H,SO,,. 
Hardness 2.5 to 4. Specific gravity 2.5 to 2.7 
Occasionally found in moulding sands as microscopic 
yellowish flakes. 

Felspar.—A_ doubly-refracting group of biaxial 
minerals divided into three groups, viz., orthoclase, 





Fig, 22.—HorNBLENDE. 
(From Luquer and Cohen). 


face. Very perfect cleavage like mica. Pleochroism 
more marked in the dark-coloured varieties. Chlorites 
are essentially secondary minerals derived from 
aluminous silicates, biotite, garnet, augite, felspar, 
etc. Found in abundance in contact rocks and 
chlorite schists, acted upon by hot HCl and easily 
decomposed by H,SO,. Specific gravity 2.6 to 2.96. 
Hardness 2 to 





HORNBLENDE. 
(From Luquer and Cohen). 


Fic. 23. 


microline and plagioclase, which are sub-divided inte 
further groups. Next to quartz felspar ranks 
second in abundance and distribution in moulding 
sands. Orthoclase is anisotropic and monoclinic; is a 
potash —— silicate K.AISi,O,, with some re- 
placement by Na. Usual appearance in crystals and 
grains, though the dimensions of former are very 
variable. Colourless, unless tinged with oxide of 
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iron, though, if decomposed, cloudy. Index of re- 
fraction, 1.519 to 1.525, therefore surface smooth 
and no relief. Variable cleavage, and sometimes 
only seen in very thin sections. Although inclu- 
sions may be present and arranged in regular 
order, they are unimportant and do not occur in 
individuals of a second generation. No pleochroism. 
Varieties of the felspar group are the widest dis- 
tributed of rock-forming minerals, and their recog 
nition is most important. Insoluble in acids. 
Hardness, 6 to 6.5. Specific gravity, 2.56. During 
heat treatment of felspar crystals, the axial angle 
decreases to 0 deg., then increases in the plane of 
symmetry (at right angles to its former position). 
On cooling the axial angle returns to its former 
position if the temperature has not exceeded 500 
deg. C. If the temperature rises from 600 to 1,000 
deg. C., the axial angle will not return to its 
former position. In many moulding sands grains 
are often seen whose composition is made up of 
alternating layers of orthoclase and plagioclase, to 


which the name microporthite is applied; also 
intergrown with quartz forming pegmatite and 


micropegmatite (see Fig. 24) 
Microline.—Anisotropic, triclinic. 


Also a potash 
aluminous silicate, but differently 


crystallised to 





Fie. 
(From Luquer and Cohen). 


24.—MICROPEGMATITE. 


orthoclase. Composition, K.AISi,O,. Usual appear- 
ance, in the form of irregular grains. In general, 
microline is like orthoclase, and distinguished from 
it and plagioclase by a peculiar gridiron structure 
between crossed nicols. Colourless. Pertect basal 
cleavage. Index of refraction, low, 1.519 > benzol 
t» 1.526 clove oil. Found with orthoclase, often re- 
placing it in granite, syenite, gneiss, etc., being one 
of the last minerals to form. Insoluble in 
Specific gravity, 2.56. 

Plagioclase.—Anisotropic, triclinic. Sub-divided into 
Albite, Oligoclase, Labradorite and’ Anorthite.— 
Usually a soda, lime, or soda-lime aluminium sili- 
cate, Na,Al,Si,O,,. In appearance much the same 
as ortohclase. Lath-shaped forms and _ microlites 
being very common. Indices of refraction, albite 
1.535, oligoclase 1.541, labradorite 1,557, anorthite 
1.583. 

Kaolinite.—A doubly-refracting biaxial mineral, 
being a hydrated silicate of alumina, H,AI,Si,0,. 
Is an alteration product derived through the de- 
composition of felspars. Usually seen as fine scaly 
colourless aggregates, which appear opaque, due to 
a porous structure. Index of refraction is about the 


acids. 


same as balsam, i.e., 1.55, hence no relief. Scales 
slow local cleavage. Insoluble in HCl, but decom- 
posed by H,SO,. Specific gravity, 2.6. Hardness, 


2.5. (See Fig. 25.) 





Magnetite, or magnetic iron ore, Fe,0O,. Usually 
appears as grains and crystals generally of octahe- 
dral torm. Opaque, and by reflected light, bluish 


black, with strong metallic lustre. Easily dis- 
tinguished from hematite, chromite, ilmenite and 


graphite by a magnet. Soluble in HCl. Hardness, 
5.5 to 6.5. Specific gravity, 4.9 to 5.2. Commcn 
in moulding and beach sands. Fusing point, 1,260 
deg. C. 

Hematite.-—An oxide of iron Fe,0,. Largely 
present in moulding sands as earthy red or rusty 
brown 


masses. Opaque, and, by reflected light, 
black, with metallic lustre, or red without lustre. 


May also be transparent in acid eruptive rocks, 
crystalline schists, ete., also as inclusions in minerals, 
and as a red pigment in many rocks. Insoluble in 
HCl and non-magnetic unless attached to grains of 
magnetite. Hardness, 5.5 to 6.5. Specific gravity, 
4.9 to 5.3. Index of refraction, 2.94 > sulphur in 
methylene iodide. Hematite fuses at 1,300 deg. C. 

Pyrite.—A sulphide of iron, FeS,. Isometric. 
Usually appears as cubes, pentagonal, dodecahedrons 
or in irregular grains. Opaque, and, by reflected 





Fic. 25.—IXAoLInItE. 
(From Ries). 


light, bright yellow with strong metallic lustre. 
Alters easily to oxide of iron. Not very common in 
surface moulding sands, being found chiefly in 
quarries. HCl kas little effect on same. Hardness, 
6 to 6.5. Specific gravity, 4.9 to 5.2. 

Limonite.—An oxide of iron hydrated, Fe,(OH),, 
e,O,; frequently quite impure. Amorphous. Usual 
appearance, brownish and opaque, but may be 
translucent. Largely present in moulding sands. As 
the surface waters containing organic acids rapidly 
dissolve iron, so do the waters when percolating 
downward precipitate the iron as a hydrated iron 
between the sand grains. Therefore, most mould- 
ing sands have their grains thickly coated with 
limonite. 

(To be continued.) 








Tue British AtumMIntumM Company, Limitep, 109, 
Queen Victoria Street, London, E.C., have sent us a 
pamphlet relating to the application of aluminium in 
the electrical railway world. 


Mr. W. H. Rostnson has been appointed works man- 
ager to Brown Bayley’s Steel Works, Limited, Sheffield. 
Mr. Robinson is the son of the late Mr. Richard Robin- 
son, who so successfully acted as works manager at the 
establishment for more than 30 years. 
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Tests of Cupola Gases and Temperatures. 


A report on ‘ Foundry Cupola Gases and Tem- 
peratures,’ prepared by Mr. A. W. Belden, covering 
tests made at the Government Experimental Station 
at Pittsburgh, has been issued by the 
Bureau of Mines. 

Melting losses of iron have been fully appreciated 
but little understood. The fact that these losses were 
possible with either light or heavy coke led to the 
belief that by using small charges so placed that 
melting would take place in that zone of the cupola 
where the highest heat and the smallest percentage 
of oxygen prevailed and by confining all melting to 
this zone these would be eliminated and the 
economical use of practically any coke produced for 
metallurgical purposes would become possible. This 
widening of the field from which coke might be drawn 
for foundry purposes wouid serve,to place the ioun- 
dryman in an independent position as 
source of supply, and would tend to 


United s.ates 


losses 


regards his 
conserve the 





Fic. 1. 
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better grades of coking coals, which are being rapidly 
exhausted, by making the poorer grades avaiiabie ic 
mixing with them. 

In order to investigate conditions within a cupola, 
the Bureau of Mines as a first step decided to tnstail 
a commercial cupola, to sample the gases during their 
travel from the tuyeres upward, and to determine 
the temperature of the fuel bed. A 36-in. standard 
Whiting cupola was installed. Upper and lower 
tuyeres were provided, but the upper ones were not 
used in any of the tests. The four lower horizontal 
tuveres measured 4 in. by 6 in. 


; on the outside and 
3 in. by 13 in. on the inside of the cupola, and were 
14 in. above the bottom. Durng tests the sand 
bottom was brought up to within 3 in. of the bottom 
of the tuyeres in crder to much coke as 
possible. The tuyere area was 96 square inches, and 
the area of the cupola, lined to 27 in. internal 
diameter, was 573 sq. in., a ratio of 1 to 5.96. 
For the purpose of investigation the cupola was 
considered as divided int 


save as 


sections by four tuaginars 


horizontal planes, situated as follows:—One inch 
above the top of the inner opening of the tuyeres, 
and 7, 13 and 19 in. above the top level of the 
tuyeres. Two-inch holes, as shown in Fig. 1 at a, b, 
c and d, were cut through the bas. box and inaer 
shell along the lines at which the planes intersected 
the wall. Through each hole a 1}-in. pipe 10 in. long 
was passed, the inner end extending 1 in, past the 
inner shell into the brick lining, the outer end, ex- 
tending 1 in outside the blast box, being ibiecaucu 
to take a cap adapted to fit tightly the sample tube 
when inserted. The pressure was not sufficient to 
cause leakage through to the fuel bed, and all air 
admitted to the cupola passed through the tuyeres. 
On the opposite side of the cupola at points desig- 
nated as a’, b’, ¢' and d' (Fig. 1), holes were cut at 
levels corresponding to those represented at a, b, ¢ 
and d, and were fitted with 3-in. pipes similarly to 
those just described. 

A reciprocating counter attached to the main shaft 
of the Roots blower gave an accurate means of de- 
termining the revolutions, a Pitot tube connected to 
a recording pressure gauge indicated the pressure at 
any time or the average over any period of time, and 
calculation gave the total volume of air delivered. 
in order to make the tests independent of possible 
delay and of overload difficulties, use of the line shaft 
was discontinued and a 10-h.p. motor was installed 
io; operriing the blower. 



































ProrasLe Line or HiGies1 
TEMPERATURE. 


In all tests, whether relating to the character of the 
gases or to the tempgratures, the cupola was lined 
to 27 in. internal diameter. Coke alone, without iron 


or flux, was used. The investigation being designed 
to furnish data as to the action of the, fuel, 1t was 


necessary to consider only that part of the cupola 
below and including the melting zone. Complications 
from the use of iron were thus avoided, and the ex- 
perience of ordinary commercial practice does not 
indicate that the addition of this material would seri- 
ously affect the results obtained from coke alone. 1 he 
sand bottom was brought up to within 3 in. of the 
bottom level of the tuyeres, and the tubes for col- 
lecting gas or measuring temperature were putin posi- 
tion. About 24 in. of coke was placed upon sufficient 
wood for kindling. The fire was lighted and the coke 
allowed to ignite and burn until the top showed 
bright. Coke in small quantities was added from 
time to time until well above the top tube, each suc- 
ceeding charge being held until the preceding charge 
hed burned through. After the last small charge had 
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been added, sufficient time was given to ensure its 
burnng evenly over the whole surtace of une bed, thus 
indicating that the burning was over and through the 
whole bed of coke and was not localised as sometimes 
happens Ww hen proper precautions are not taken. Phe 
kindling wood was always completely burned before 
the last coke was added. This last addition of coke 
brought the top of the charge to within 6 in. of the 
charging door. The total weight of coke charged was 
approximately 750 lbs. for each test. Ten minutes 
after the last coke had been added the blast was 
turned on and was continued for 15 minutes before 
the test began. 

Preliminary tests were made with varying volumes 
of air per minute, the results suggesting the use of 
1,000 cubic feet per minute as a normal condition. 
As the 36-in. cupola, lined to 27 in., can melt about 
2 tons of iron per hour, 1,000 cubic feet of air per 
minute checks well with the usual assumption that 
30,000 cubic feet of air is required to melt a ton of 
iron. The varying pressures due to different sizes of 
coke, the position of pieces of coke with reference to 
other pieces and the side walls, the effect of slagging 
and hanging and of other conditions, made impossible 
the exact regulation of the air supply, but the aver- 
age of all tests approximated 1,000 cubic feet per 
minute. 

The actual combustion of the fuel takes place in 
the fuel bed around a region having the shape of an 
inverted cone; the apex of this cone is at the centre 
on the level of the bottom of the tuyeres and its 
surface flares out to the lining at a point 20 in. 
above. If melting be kept above the base of this 
cone, no oxidation will occur. 

Measuring temperatures in the fuel bed of the 
cupola presents many difficulties and all attempts to 


get actual temperatures failed. 

The ideal melting region probably corresponds to 
that lying along and just above the line, ab, Fig. 2. 
This line includes points representing those points in 


the cupola having highest carbon-dioxide content to- 
gether with an absence of oxygen, as determined from 
analysis of the gases. It is manifestly impossible to 
confine melting to such a region, and the logical con- 
clusion from the experiments is that the hest results 
are obtained.if the iron is melted at that region in 
the cupola where the highest temperature, together 
with an absence of oxygen, exists across the whole 
tuel bed. The bottom of this region in the cupola 
tested was 19 in. above the tuyeres when 1,000 cubic 
feet of air per minute was being blown. This region 
will be raised if the blast is increased and will be 
lowered if the blast is reduced. Experimental deter- 
mination of this region is not necessary; in practice, 
the bellving-out of the lining of the cupola is a per- 
tect index of the position of the melting zone, and 
this bellying is in the region where temperature is 
highest and oxygen is absent 

Care must be taken not to melt below the bottom 
of this region, for the oxygen of the blast not being 
entirely removed, the iron will be oxidised or burned. 
The extent of this burning is dependent on the dis- 
tance below the proper melting region and the lateral 
position in the fuel bed. Just below the bottom of 
this melting region oxygen is still found at the lining 
and the cross-sectional area of this oxidising region 
increases as the distance downward increases until 
the whole cross-section at the tuyeres shows the pre- 
sence of this damaging element. 

The whole problem of obtaining hot iron, free from 
effects due to oxygen, is solved by using small charges 
evenly distributed on the fuel bed, and confining the 
melting to a few inches above the plane shown by 
the burning out of the lining to be the hottest plane 
of the fuel bed. If the first charge of iron is so 
placed that melting begins, say, 4 or 6 in. above 
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this plane and is completed before any of the iron 
gets below it, and if the following coke and iron 
charges are so regulated as to maintain this melting 
zone, the best possible results will be obtained. 

The experiments here reported indicate further that 
the use of upper tuyeres is not only unnecessary but 
a positive detriment to the production of the best 
iroi. The introduction of air into the fuel bed above 
the tuyeres, even though in sma! volume, increases 
the liability of injurious effect from oxygen and serves 
no useful purpose. The increased tonnage supposed 
to be obtamed by the use of upper tuyeres can be 
produced just as easily by blowing through the bottom 
tuyeres the proper volume of air. 








Hints for Young Patternmakers. 


Make vour pattern to satisfy the moulder, not your 
imagination. Imagination is often a cheerful but mis- 
leading friend. 

A pattern to a moulder tool for producing 
castings; therefore make it as effective as possible. 


Is a 


A “quick ’’ job in the pattern shop may be a slow 
job in the foundry. It is your job to reduce as much 
as possible foundry expenditure by producing ‘‘ work- 
able’’ patterns. 

Pattern experiments at the cost of the foundry are 
much more interesting when done by ‘‘ the other 
fellow.”’ 

Don’t pity the moulder because he cannot read a 
drawing. To him it is an advantage but not a neces- 
sity. 

Rushing your work may affect your bonus, but it 
may also affect your craftmanship—disastrously. 

Varnish does not produce a smooth surface on the 
pattern ; its object is to resist the effects of moisture. 


The smooth surface must be obtained first, and re- 
quires skill, patience and sharp tools. 
A blunt tool is like a nagging woman; it only 


creates friction without producing any good effect. 

Glasspaper is required to finish off the work of the 
tools, but is not a planing machine. Use it judic:- 
ously, for it costs money. 

Screws properly driven home are more effective than 
nails, but require a screw driver, not a hammer. You 
may think it quicker, until the screw head comes off. 

Nails are easily driven in, but often take a lot of 
getting out, when they may prove to be more costly 
than a gross of screws. Know when not to use them. 

Glue is only a means to an end. Don’t depend 
upon it as the only means to hold a pattern together. 
Glue in contact with moisture loses its nature, and 
tor some work may prove useless. 

Wax is very useful for filling up screw-holes, making 
small fillets, ete., but it is neither necessary nor de- 
sirable to form portions of the pattern with this 
material. 


Dowels should be a sliding fit, not ‘“‘just a bit 
tight’; this “ just a bit tight’? may ruin a mould 


during lifting. 

Don’t think every young apprentice or 
a fool. You can learn from both. 
You may envy the philanthropist—and you may be 
one éf you will. A word of advice and encourage- 
ment to 2 young apprentice is worth more than gold. 


“old hand ”’ 


1s 
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Engineering Research and its Co-ordination. 


By G. H. Roberts. 


Woolwich Arseral comprises not only the Ordnance 
factories but also the Inspection and Stores Depart- 
ments of the Army and Navy. The Ordnance Fac- 
tories themselves comprise three large manufacturing 
establishments engaged in the production of various 
warlike stores for the Army and Navy, and as each 
factory is more particularly concerned in its own 
specialised class of manufacture, it follows that the 
researches and investigations undertaken wy the 
laboratories attached to each are to some extent 
special to their own productions. Owing, however, 
to the considerably increased complexity in the de- 
sign and the number and variety of material em- 
ployed in the manufacture of warlike stores in recent 
years, a certain amount of overlapping in the re- 
search work so carried out became unavoidable, and, 
with a view tc obviating duplication as far as 
possible, and also to assist in keeping the several de- 
partments in touch with similar work in progress, 
both in the Ordnance Factories and _ elsewhere, 
arrangements were made some time ago for these 
experimental researches to be collated for the in- 
formation of all departments. At the same time, 
steps were taken to ascertain what investigations of 
similar nature had been carried out elsewhere and 
made public. and to see how these compared with 
the results obtained in the Ordnance Factories. 


Standard Tensile Specimens. 

The standard shapes and sizes of tensile test speci- 
mens originally proposed by the Engineering Stan- 
dards Committee some years ago are now well known 
and largely adopted. It is well known that the 
recommendations of the Engineering Standards 
Committee were largely based upon Barba’s Law of 
Similarity and upon a large amount of experimental 
work carried out specially by Professor Unwin, sub- 
sequently published in the Engineering Standards 
Committee Report No. 3. The standard proportions 
previously laid down and used by the War Depart- 
ment did not altogether conform to the Engineering 
Standards Committee recommendations, however, 
and as the various Government Departments were 
pledged to the adoption of the latter, whilst owing 
to the extremely wide range of materials purchased 
by the War Department it was not possible in many 
cases to obtain specimens to the Engineering Stan- 
dards Committee dimensions, and as there still 
existed a certain amount of doubt as to whether the 
above law held good in such extreme cases, it was 
decided to carry out some experiments on the point. 
It is not necessary to give the details of these, which 
are not otherwise of general interest, but the results 
showed that the law was substantially correct, even 
for extremely small sections, and as a result a Table 
of Proportions was drawn up (Fig. 1) for round 
specimens ranging from 0.160 in. to 0.564 in. 
diameter, and for flat specimens ranging from 
0.1 in. to 0.3 in. thick. The other dimensions are all 
such that the relationship, acting length =4 area, 
held good. The above standards were finally adopted 
in 1904, and have been adhered to ever since. 

It will be noticed that in all cases the areas are 
convenient submultiples of a square inch, a fact 








* Abstract of Paper read at the Cambridge m+ 
Institution of Mechanical Engiveers. 
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which saves much time, and makes for greater accu- 
racy in working out the results. By the introduction 
of suitable limit gauges with fine limits, no difficulty 
has been experienced in the production, at a reason- 
able cost, of specimens with the necessary degree of 
accuracy. 

Instrument for Indicating Yield Point of Tensile 

Specimens. 

In certain War Department specifications for steel 
it is the practice to specify, not only the customary 
requirements with regard to tensile strength and 
elongation, but also a minimum value for the yield 
point, and the instrument shown in Fig. 2 was de- 
vised for the purpose of conveniently and readily 
showing this. It consists of an aluminium body 
fitted with two steel jaws, one fixed to the body of 
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WooLwicu. 


1.—Forms or Test PIEces ADOPTED AS 


the instrument, and the other sliding in a long deep 
groove and forced outwards by a spring. The move- 
ment of the sliding jaw is communicated to the 
pointer on the dial, the leverage being such that one 
division on the dial corresponds with 0.001 in. move- 
ment between the shoulders of the specimen, and as 
the divisions on the dial are each about 0.1 in. long 
it is quite possible, if so desired, to estimate to 
0.00025 in. A suitably arranged spring obviates any 
difficulty arising from back-lash. 

In use, the specimens are all prepared to definite 
lengths, for which check gauges have been made. 
The specimen is placed in the testing machine, the 
instrument is pressed in between the shoulders of the 
specimen and held in position by the observer whilst 
the test proceeds. As the load is gradually applied 
within the elastic limit, the movement of the pointer 
is uniform, but as soon as the yield point is reached 
the pointer takes a jump. The simultaneous load 
requires to be noted on the testing machine. 

The instrument requires a certain amount of skill 
and experience on the part of the observer when 
used with the ordinary class of ductile materials, but 
even with such things as stee] castings which give 
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comparatively low percentage elongations, the yield 
point is very clearly indicated by the instrument. 
The range of adjustment is, of course, small, but 
owing to the fact that all tensile specimens are made 
to one or other of six standard lengths (see preceding 
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Fic. 2.—INsTRUMENT FOR INDICATING YIELD POINT 
or TENSILE SPECIMENS. 








remarks and Fig. 1) only that number of 
ments are required, and as they are cheap to manu- 
facture and are subject to little or no wear, this is 
not a great objection. 
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when tested in different testing machines, and it was 
thought that this difference might be due to the fact 
that the specimens were being tested at different 
speeds. A series of tests were accordingly carried 
cut at different speeds, ene set in a Whitworth 
testing machine. The experiments were arranged to 
be as nearly as possible on similar lines otherwise 
and the results, when averaged to some extent, are 
shown on the attached curves, Fig. 3. The general 
conclusion arrived at was that, for steels of the 
quality under consideration, small differences in the 
speed of breaking specimens, such as might obtain 
in ordinary practice with reasonably careful manipu- 
lation, had little, if any, appreciable effect in the 
value of either yield poirt, breaking load, or elonga- 
tion. 


Experiments on Aluminium Alloys. 

For certain purposes it was required to produce a 
material which should possess the following proper- 
ties to as great an extent as possible :—(1) Low 
specific gravity ; (2) good tensile strength and elonga- 
tion; (3) be reasonably easy to machine and capable 
of taking a good finish; (4) capabie of being cast in 
either chills or sand moulds.- Although the alloys 
previously used had proved fairly satisfactory in the 
above respects, it was desired to see whether some- 
thing even better could not be obtained, and the 
experiments detailed in Table I were undertaken. 
The alloys were melted in plumbago crucibles and 
cast in the manner stated. The tensile specimens 
were 2 in. long by 0.564 in. diameter, while the 
compression specimens were 0.799 in. diameter by 
1 in. high. Alloys Nos. 10, 11, and 12 were pro- 
duced by the use of silicon-copper having the comp:- 
sition Cu 60 per cent., Si 40 per cent. Alloys Nos. 
22 and 23 were produced by the use of manganese 
copper having the composition Cu 80 per cent., Mn 
19 per cent., with 1 per cent. iren. Taking the whole 
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Effect of Time Factor upon Results of Tensile 
Testing. 
In the testing of certain steels, differences had 
been noted in the results obtained from similar steels 


TENSILE TESTING. 


series of experiments, it will be seen that only No. 8 
gave good all-round results. 


About the same time that the above experiments 
described were in progress, a requirement \arose for 











the production of aluminium castings of somewhat 
intricate design. A number of experiments were 
carried out, the more important of which are sum- 
marised in Table II. The results obtained from the 
mixing No. 8 were so good that this mixture was 
adopted as a staudard for certain classes of castings 
and given the distinctive name of ‘‘ Calaminium.” 
It has a specific gravity of about 2.85. 

A somewhat remarkable and interesting feature, 
noticed in the search for references to other similar 
work, was the variety of distinctive names given to 
the light aluminium and magnesium alloys. These 
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Zine .. sf Ly 20 good 
2 Aluminium .. - 80 14.9 6.0 | 94 Fairly 
Zine .. aim ve 19 good. 
Copper - - l 
3 Aluminium .. a 67 22.1 3.0 | 18.2 Good. 
Zine .. oe és 33 | 
Copper ° we 2 
1 As No. 3 ‘ - 20.5 3.0 18.8 Good, 
5 | Aluminium we 78 13.9 3.7 10.4 Fairly 
Zine .. - es 20 | good: 
Copper es we 2 
6) Aluminium .. aia 77 16.8 1.5 11.5 Good. 
Zine .. is fa 20 
Copper “se va 3 
7 | Aluminium .. ee 76 15.3 3.7 10.4 Fairly 
Zinc .. és a 20 good. 
| Copper ee o* 4 
8 | Aluminium .. sie 79 16.5 6.5 10.4 Good, 
Zine .. - ac 19 
| Copper ew oe 2 | 
9} As No. 8 ~ =~ 16.5 5.0 152 Poor. 
10 | Aluminium .. mS 96 103 6.0 5.0 Poor 
Silicon copper “9 4 
11 | Aluminium .. as 85 10.9 2.5 8.1 Poor. 
Zine .. ae 13 
Silicon copper - 2 
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Magnesium .. - 2 
14 Aluminium .. ihe 96 9.4 4.2 7.0 Poor. 
Magnesium .. ne + 
15 | Aluminium .. sc 80 7.1 Nil 17.5 | Poor 
Magnesium .. - 5 | 
Zine .. én ne 10 | 
16 Aluminium .. at 8&5 9.75, 10 15.6 Poor 
Magnesium .. a 5 
Zine .. ote << 10 | 
17. Aluminium .. ‘i 80 11.7 10 | 11.4 Poor. 
Manganese bronze .. 20 
18 Aluminium .. eS 85 10.9 2.5 9.1 Poor. 
Manganese bronze .. 15 
19 Aluminium .. we 90 10.9 10.0 4551 Poor. 
Manganese bronze .. 10 | 
20 | Aluminium .. es 90 10.9 8.25 4.65 Poor. 
Zine .. ks we 5 
Manganese bronze .. 5 
21 Aluminium .. x 85 11.5 6.25! 5.85) Poor. 
Zinc .. va x 10 
Manganese bronze .. 5 | 
22; Aluminium .. és 85 9.1 1.5 8.3 | Poor. 
Zine .. a oe 10 
Manganese copper .. 5 
23°) Aluminium .. aig 85 10.85; 2.75! 7.15) Poor 
Zine ee 12 
Manganese copper .. 3 | 
~ - - | -_—+ 
include ‘“ Magnalium,”’ ‘‘ Wolframinium,’’ ‘‘Zisium,”’ 
“* Ziskon,’’ ‘“Romanium,”’ ‘‘ Electron,’’ ‘‘ Sul- 


phalium,’’ ‘“Duralumin,”’ ‘‘Partinium,”’ ‘“‘Atherium,” 


““Clarus,’’ ‘‘ Vanalium,”’ ete. 


Unification of Methods of Reporting. 

Although the author has for many years past been 
of opinion that considerable simplification might be 
effected with advantage in the forms used for report- 
ing results of the more usual kinds of testing, the 
search for references to similar work mentioned 
above emphasised the desirability of some such stan- 
dardisation. It was found that, generally speaking, 
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the different forms used gave substantially the same 
information, but there was such a diversity in the 
method of setting out the main features that not 
only was considerable difficulty and waste of time 
incurred in recasting and assimilating the informa- 
tion given, but difficulty was also experienced at 
times in comparing results obtained from various 
sources. 

The author would not wish it to be understood 
that he advocates the use of streotyped forms for 
every conceivable type of testing, but he does think 
that, for a very large proportion of testing now 
commonly carried on, standardised forms would in 
all cases serve the purpose in view equally as welli 
as the various forms now used, and would also in 
most cases offer considerable advantages in saving 


of time and general convenience. To take a concrete 
to) 











case. It is probably not an exaggeration to say that 
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ordinary tensile tests form 90 per cent. of the tests 
carried out by an inspecting engineer in the ordinary 
course of his duties at steelmakers’ or engine- 
builders’ works, yet it is a matter of common know- 
ledge that each works he visits has its own particu- 
lar type or form of test-sheet, although the 
information required and given is practically the 
same in each case. Only those whose duty it has 
been to scrutinise and compare jarge numbers of such 
test-sheets can realise the amount of time so wasted 
and the irritation produced with no useful purpose 
served, and for no apparent reason. ‘Typical 
examples of two forms are shown herewith, Tables 
III. and IV., which have been in use in substantially 
the present form for some considerable time, and 
found to meet all ordinary requirements. These 
forms are about 13 in. by 8 in., so that they are of 
a size convenient for filing in the Stolzenberg, or 
other similar filing systems now so largely used. The 
relative amount of space to be given to each column 
is not indicated on the form as shown, but can be 
easily adapted to suit requirements, whilst some of 
the heads which are not often required, such as yield 
point, load, and stress, may be omitted altogether. 
c2 
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Tensile Testing. 

In the form shown, Table III., the upper portion 
contains spaces for all the information as regards 
order numbers, customers, ete., which it is usually 
necessary to give on such sheets. In the body of 
the form an endeavour has been made to keep 


Tasir III. 


for use, say, in a steel works; it can, however, be 
conveniently used for ordinary testing carried on in 
one’s own works, in which case the upper headings 
will not apply and indeed need not be printed on the 
form. The primary object of the standardised form 
will, however, be fully met in that the observed and 


Tensile Tests of Materials carried out at. 


Customer’s Name ......... 
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Specification 
requirements. 





















































Tested by In the presence of 


together :—-(1) Those heads of information which are 
purely observational and require to be taken at the 
testing machine; (2) those heads which can be left 
to be worked out in the office subsequently with the 
help of the slide rule or Tables. 

It might also be noticed that with this arrange- 
ment all the information with which the inspector 


Certified by .. 

Date 6 reenin 
deduced results will be given in the same relative 
positions. 

Transverse Testing. 


Although transverse tests are not so frequently 
carried out as are tensile tests, difficulty is frequently 
experienced, similar to that mentioned above, in 


Tasie IV. 


Transverse Tests of Materials carried out at 


Order No, Customer’s Namc.... 





Dimensions 
in inches, 


Deflection in inches at centre. 





Description 
of 
Materials. 
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Tested by In the presence of 


or consultant is ultimately concerned is shown in the 
last six columns, which are brought together and the 
results seen at a glance, instead of, as is frequently 
the case, requiring to be picked out from a lot of 
other figures which are of secondary importance. It 
will be observed that the form is primarily intended 


Certified by 


Date ... 
apprehending at a glance the salient points of the 
results. A form is shown in Table IV. which should 
meet all the ordinary cases of transverse tests of 
cast iron, and also—with slight modifications as re- 
gards the progressive loads under which the 
deflections are measured—timber as well. 
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Improvements in the Bernhardt Open-Hearth 
Furnace.” 


By F. Bernhardt, 


In the most recent form of this furnace (Fig. 1) 
for treating charges of hot metal, the actual ports 
of the ordinary open-hearth furnace (as shown on the 
left-hand side of Fig. 2) are dispensed with entirely. 
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tional surface for the waste gases. In small furnaces 
the long massive port is replaced by a simple end 
wall 2 ft. thick, the thickness being increased to 30 
—40 in. in the case of large furnaces. In most cases 
this end wall has only a 
single opening for the ad- 
mission of the gas (see 
Fig. 2, right-hand side), but 
several gas flues may he pro- 
vided (Fig. 3) without lessen- 
ing the durability of the 
wall, 

The upper portion of the 
furnace is prismatic in 
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shape, and is carried inde- 
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pendently of the lower por- 








tion, by longitudinal girders 
which rest on two cross 
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girders supported by four 
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pillars, as shown in Fig. 1. 
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The chambers are in pairs 
and are independent of 
each other and of the fur- 
=. nace, so that the whole fur- 
Z y nace is of the _ non-rigid 
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LONGITUDINAL SECTION THROUGH ELEVATION ON 
FURNACE AND CHEQUERS. 


Fig. 


The supplies of air and gas are conveyed in the up- 
ward direction independently of the furnace, the 
former being led into a collecting chamber whence 
it is admitted into the furnace through a slit in the 
vault, This collecting chamber rests, independently 
of the furnace, on the metal 
fittings of the side walls of 
the latter; and both the 
ports connecting the furnace 
with the gas and air flues are 
arranged in such a manner as 
to be able to follow the move- 
ments set up in the furnace 
brickwork by changes of tem- 
perature. With this object 
they are merely bolted loosely 
to the furnace, and_ rest 
freely on the shatts, the 
space left for free play being 


1.—ELeEvation (PARTLY In SECTION) or 50-ToNn 


sults in the following 

Cuarcine Sipe. advantages :—The _ pointed 
tongues, which in_ the 
ordinary furnace burn away 
rapidly, are dispensed with. 

offers very few points of attack 
action of the waste gases. 
The arrangement of the air box enables the 
air to impinge at a very steep angle, almost ver- 
tically, thus producing a powerful flame close to the 


FURNACE. 


end wall 
to the corrosive 
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filled with sand. The collect- 
ing chamber and the air 
and gas feed members, which 
may be built up of several 
sections, are detachable, 
and are formed of a frame- 











work of angle-iron and Levat-1 of 8 


of a lining one brick thick. 


Oty ARRANGEMENT. 





NEw ARRANGEMENT. 


In place of the circular shape Fie, 2.—OLp anp New ARRANGEMENT OF FLUES. 


at first used, it has been found, 

hy experience, preferable to make the gas and air fiues 
of rectangular section, as offering advantages in re- 
spect of simplicity of construction and reduced fric- 
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end wall. 


In consequence of the complete admixture 
of the gas and air at the head end of the bath, com- 
plete combustion of the gas is attained in the furnace 
itself, instead of being more localised at the further 
end, and therefore the end wall and vault of the 
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furnace are far less exposed to corrosion by the 
The point at which the gas and air 
meet cannot easily become displaced, and consequently 
there is greater uniformity in the supply of flame and 
in the working of the charge throughout the whole 
life of the furnace. At the same time the more in- 
tensive action allows the sectional area of the gas 
intake ports to be reduced by one-third in compari- 
son with the ordinary furnace, and therefore the con- 
sumption of gas is lessened. The end wall is fully 
exposed on the outside, and its thickness being small, 
is effectually cooled by the cold external air. The 
steep bends in the vault, which are a source of 
trouble, are abolished. Owing to the possibility of 
arranging the gas intake at any height in the end 
wall, the bed of the hearth can be carried close up 
to the end, and the slopes in the bed, which are a 
source of trouble in repairing, can be made very 
short, thus saving lining material. The mutual inde- 
pendence of the flues, air boxes, end wall, fur- 
nace proper and the chambers, enables all these mem- 
bers to be in course of erection simultaneously, and 
the furnace to be enlarged by lengthening without 
any great expense. The furnace construction, as a 
whole, is simple and easily supervised, and the tie 
members need not be so heavy as usual, The low 


escaping gases. 





Fic. 3.—Dovuste GaAs INLEr WITH 
ApMISSION oF AIR ALL RouND; 
BERNHARDT FURNACE. 


weight of the upper portion of the furnace enables 
the construction of the substructure to be simplified. 
The chamber arches, being relieved of pressure, aro 
tar more durable, and the arrangement of the cham- 
bers facilitates traffic underneath the furnace. The 
exposed hearth plates are effectually cooled by the 
external air, and in consequence of the reduced 
amount of slag in the chambers, their life is consider- 
ably lengthened, this being especially the case with 
the air boxes. The accessibility of all parts greatly 
facilitates repairs ; the flues can be entirely or partially 
detached, and the air boxes can be replaced by a 
spare at any time. In repairing the upper portion 
of the furnace, the flues can be shut by plates of 
sheet iron or stone, to prevent the access of cold air 
and retain the accumulated heat; hence the furnace 
can be heated up again in a very short time. The 
end wall can be demolished and rebuilt quickly, the 
amount of material required being small; and all re- 
pairs can be executed without detaching the various 
parts—an important consideration in the case of 
steel works lacking suitable mechanical appliances. 
The improvements can be fitted to any existing open- 
hearth furnace. 
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The results of practical working show that the fur- 
nace can be kept in work at least twice as long as the 
ordinary type. For instance, a 35-ton furnace which 
formerly worked 450-500 charges between principal 
repairs is found to last out 700-800 charges, the 
end wall and air boxes having been renewed after 
350-400 charges (involving a stoppage of two to three 
days). By ‘‘ principal repairs’? is meant the re- 
building of the whole superstructure down to the 
gas and air uptakes except the hearth, which endures 
several years. The chequerwork will stand 3,000 
charges, and the gas and air flues 1,500-1,800 
charges. As a result of the less frequent re- 
pairs the working life of the furnace is increased 
by 40 days in the year. A comparison from 
actual practice, between an ordinary open-hearth fur- 
nace and one of the Bernhardt type, each having a 
capacity of 35 tons, has shown that the latter ran 
for 672 charges whilst the other had to be repaired 
after 496 charges. The output from the Bernhardt 
furnace was the higher by 7,972 tons, whilst the 
repairs cost some £350 less, the resulting saving in 
the cost of production being equal to 9d. per ton of 
steel. The saving in magnesite and dolomite was 
nearly 2d. per ton, and the coal consumption was 
diminished by 5-10 per cent. 

Fig. 3 illustrates an attempt to arrange a Bern- 
hardt furnace, with two gas inlets, so that the gas 
shall be surrounded with air on all sides, thus increas- 
ing the activity of combustion and consequently re- 
ducing the consumption of coal. This is effected by 
introducing part of the air through auxiliary ports, 
arranged slantwise in the end wall and situated on 
either side of the gas inlets and partly below same. 
These auxiliary ports can be constructed up to 8 in. 
in width without arching, and therefore the construc- 
tion of the end wall remains simple, and the dura- 
bility of the furnace is in nowise affected. This fur- 
nace bas only been running a short time, and though 
the results have proved satisfactory so far, it is too 
early to pronounce definitely on the advantage of the 
arrangement. 

The total number of Bernhardt furnaces at work is 
nine. Two of these (5U-ton furnaces) vonstructed for 
working with hot metal charges, produced an average 
of 185 tons each in 24 hours from pig-iron charges, 
the total output from the two furnaces during the 
first working month amounting to 9,434 tons. 








Blue Printing by Electricity. 


We have received from the Westinghouse 
Hewitt Company, Limited, 80, York Road, 
Cross, London, N., an illustrated pamphlet dealing 
with their mercury vapour lamps as applied to blue 


Cooper 
King’s 


printing. Mercury vapour lamps are almost univer- 
sally used for photographic work, and the making, of 
photo-copies of engineering drawings is no exception 
to this general application. , The fact that the light 
is wholly actinic, and is uniform throughout the 
length of a long tube enables prints of exceptional 
quality to be obtained. The principle of this is simi- 
lar to that of the modern newspaper press, consisting 
of a revolving cylinder of transparent glass, in the in- 
side ot which is the source of light. We understand 
these machines have been largely adopted, and have 
as their features absolute uniformity and exceptional 
quality of the work, with low consumption of current 
and absence of any mechanism in the lamp itself or 
in it soperation in the machine. This Company have 
also sent us a pamphlet dealing with their parallel 
burning lamp for tramway circuits of 500 volts. 
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Institute of Metals. 


The autumn meeting of the Institute of Metals 
was held this year at Ghent, the proceedings 
being opened on August 28 and continued on 
August 29, in the Palais des Fetes of the Ghent Ex- 
hibition. A considerable number of members and 
friends availed themselves of the facilities provided 
for attending the meeting. 

The programme included an inspection (under Pro- 
fessor V, Renaud) of the Engineering and Metallur- 
gal Sections of the Exhibition; a visit to the works 
of Messrs Van de Kerkhove and Carels Fréres; a 
Municipal Reception of the members, etc. F 

The list of Papers read at the meeting comprises 
eleven items, of which the foliowing are abstracts :— 


Second Report to the Corrosion Committee. 


The Second Corrosion Report, read at the meeting 
and summarised below, is of special importance. For 
more than three years the Corrosion Committee, 
under the chairmanship of Sir Gerard Muntz., 
Bart.,* have been at work on the subject of the 
corrosion of condenser tubes, the Committee’s 
Honorary Investigator being Dr. G. D. Bengough, 
M.A., of Liverpcol University. The First Report 
vas presented at the London meeting of the Insti- 
tlte in January, 1911, and consisted of a general 
review of the then availeble world-knowledge of the 
subject of the corrosion of non-ferrous metals, both 
in its practical and scientific aspects. Having re- 
viewed the field open for research, Dr. Bengough 
proceeded to experimental work at Liverpool with the 
aid of a specially constructed condenser, built as a 
result of funds provided by generous donors. 

For the purposes of the Report, inquiry forms 
were widely circulated by the Institute amongst users 
of condenser tubes. Twenty of the most complete 
have been selected and the information contained 
has been tabulated. Important points brought out 
are:—(1) The erratic nature of the _ trouble. 
Different users give as the normal life of a tube 
periods varying from 4 to 25 years. (2) The nature 
of the deterioration is in the great majority of cases 
dezincification, which results finally in a rotten and 
pitted tube. This type of corrosion is called “‘ selec- 
tive corrosion.’’ Occasionally tubes fail by localised 
“complete corrosion,’’ i.e., by the rapid removal of 
both Cu and Zn over certain areas. (3) It is not 
possible to correlate the failure of tubes with the 
presence, or nature, of the electric lighting system. 
(4) There is no obvious connection between any 
definite locality in a condenser and the frequency 
of dezincification. 


In the almost entire absence of experimental work 
showing how the speed and type of corrosion vary as 
the conditions vary, it was considered advisable to 
carry out a detailed laboratory investigation into the 
matter, The results are given in three sections. 


Section I. 


Laboratory Investigation on the standard tubes of 
the Corrosion Committee. 


* Other members of the Corrosion Committee are :—Mr. L. Arch- 
butt, Dr. G. D. Bengough, M.A., Prof. H. C. H. Carpenter, M.A.. 
Ph.D.. Eng. Rear-Ad. G. G. Goodwin, R.N., Prof. A. K. Huntington. 
A.R.S.M., Mr. J. T. Milton, Mr. A. Philip, B.Sc., Sir W. E. Smith, 
C.B.. Mr. L. Sumner, M.Sc., and Prof. T. Turner, M.Sc. 

t See [RON AND CoaL TRADES REVIEW, January 20, 1911. 
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Summary of Results of Experiments carried out at 
20 deg. C. 


(1) Corrosion at this temperature is always of the 
approximately complete type and is slow and uni- 
form. 

(2) Carbon (in the form of coal, graphite and 
coke), sand, copper, and a number of other bodies 
have, per se, little or no effect on the speed or type 
of corrosion. They do not give rise to any appre- 
ciable electro-chemical action. 

(3) Certain basic salts of zine and ferric oxide 
appear to have some slight accelerating effect, but it 
is too small to be practically important. 

(4) An increase in the concentration of the sea- 
water increases the speed of corrosion; a decrease 
in concentration decreases it. The type of corrosion 
is unaffected (but see below). 

(5) The order in which tubes resist loss of weight 
is as follows:—(1) Muntz metal. (Loses least 
weight.) (2) 70:28:2 alloy. (3) 70: 30 brass. 
(4) Admiralty metal.. 

(6) An increase in the speed of the water increases 
the amount of corrosion. 

(7) Jelly tests have given inconclusive results. 

(8) ‘* Selective corrosion’ could not be obtained 
at 20 deg. C., except by the employment of free acid, 
or by the use of diluted seawater for very long 
periods of time. 

(9) A detailed account is given of the nature of the 
reaction which takes place during the process of 
corrosion. 

(10) No evidence is forthcoming that “ flaws’ and 
“spills”? have any influence on corrosion at the 
ordinary temperature. 


Results of Experiments at 40 deq. 


(1) Corrosion at this temperature is of a distinctly 
“selective ’’ type, i.e., the zinc is removed from the 
metal in larger amount, proportionately, than the 
copper. 

(2) This action is by no means uniform but begins 
at certain points and spreads outwards. The causes 
which determine the distribution of these points is 
discussed in detail. The action is inherent in alloys 
of the types considered, given the presence of sea- 
water and suitable temperature conditions. 

(3) The order of resistance to ‘selective corro- 
sion’? at this temperature is :—(1) 70: 28:2 alloy 
(most resistant). (2) Admiralty alloy. (3) 70: 30. 
(4) Muntz metal. 

(4) Sea-water diluted with its own volume of 
distilled water exerts a greater selective corrosion 
effect than ordinary sea-water. Concentrated sea- 
water stimulates complete corrosion; but represses 
selective corrosion. 

(5) The influence of carbon particles, etc., was no 
greater than at the ordinary temperature, 








600 


(6) The presence of,zinc oxychloride on a tube gives 
rise to severe dezincification. 

Enquiries have shown that it is highly probable 
that temperatures of 50 deg. C. and upwards are 
frequently attained in condensers. Consequently, a 
series of experiments at 50 deg. C. were conducted, 
mainly on 70:30 brass and Admiralty metal 


Results of Experiments at 50 deg. C. 


(1) Corrosion is of the selective type, and is con- 
centrated almost entirely on the zine. Mere traces 
of copper only were removed from the tubes, except 
in the case of the Admiralty tube. 

(2) The action is severely localised. 

(3) The order of resistance to selective corrosion 
is:—(1) Admiralty metal (most resistant). (2) 
Muntz metal. (3) 70:30 brass. The last two tubes 


showed signs of dezincification in seven days. No 
signs of dezincification could be detected in the 


Admiralty metal in four weeks 

(4) The total weight of metal lost is lower at 50 
deg. than at the ordinary temperature for equal 
lengths of time. If the water be cerated the weight 
lost is enormously increased, and is greater than at 
the ordinary temperature. 

(5) The effect of particles is the same as at the 
lower temperatures. 

(6) Dilute sea-water (as above) and concentrated 
sea-water act as at 40 deg. C. 


Section II. 


Full details of the work carried out with the ex- 
perimental condenser plant are given, and a com- 
parison is made between the conditions obtaining 
in it and in an ordinary marine condenser. Three 
tubes of each of the standard compositions have been 
withdrawn and examined. The tubes themselves and 
the scale have heen subjected to detailed examina- 
tion. All the tubes show signs of dezincification 
with the exception of one of the Admiralty tubes, 
and one of Muntz’s special brass. The extent and 
distribution of the areas of dezincification are con- 
sidered in the light of the laboratory work. The 
agreement in the results obtained by the two methods 
of work is very striking. 


Section III. 


Some preliminary experiments on the nature and 
mode of action of electro-chemical protection methods 
are described, and the important part played by cal- 
cium carbonate scale is emphasised. A general dis- 
cussion of the bearing of the whole of the experi- 
mental results upon the practical problem under the 
varying conditions met with in practice is appended, 
and some suggestions are made as to possible methods 
of preventing corrosion 


The Intercrystalline Cohesion of Metals. 
Second Paper.) 


This Paper, by Dr. W. Rosenhain, F.R.S., and 
Mr. D. Ewen, M.Sc., is a continuation of a research 
undertaken in order to test by experiment the theory 
that the crystals of « metal are held or ‘‘ cemented ” 
together by thin films of the same metal in the amor- 
phous or undercooled liquid condition. In their 
previous Paper the authors obtained evidence in 
favour of this theory from the behaviour of metals 
when heated in a high vacuum. Since then, the 
theory has received further support from the re- 
searches of Rosernhain and Humfrey on the tenacity 
and fracture of mild steel at high temperatures (Iron 
and Steel Inst., May 1913). There it was shown that 


at high temperatures the type of deformation and 
fracture obtained by any. but very rapid strains was 
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entirely different trom the type found at low tem- 
peratures. In the latter type both deformation and 
fracture occur principally within the crystals, while 
the boundaries act as stiffening and strengthening 
ribs; at high temperatures, on the other hand, the 
crystals remain almost undeformed, while movement 
and ultimate fracture occur principally in the inter- 
crystalline boundaries, Detailed consideration of 
the observed facts shows that they can be readily 
explained by the amorphous cement theory—the 
cement being strong and hard at low temperatures 
but, like all very viscous fluids, becoming soft and 
nobile at high temperatures. An extension of this 
idea shows that at a sufficiently high temperature in 
all pure metals the ‘‘cement’’ must become so fluid 
as to possess no appreciate strength, while the crystals 
still retain a definite degree of strength and hard- 
ress. It follows that at such temperatures the 
crystals even of the most ductile metals should be 
capable of being pulled apart without undergoing 
deformation, and the metal should exhibit extreme 
inter-crystal brittleness. This has been experiment- 
ally verified in the case of lead, tin, aluminium, and 


bismuth, photographs of the strikingly inter-crystal- 
line fractures thus obtained being given in the Paper 


—the brittle tracturs of lead at 323 deg. C. (melting 
point 327 deg. C.), having an appearance like that 
of a brittle casting. These experiments show that 
the well-known brittleness of metals near their melt- 
irg-points is due to loosening of intercrystalline 
cohesion as indicated by the amorphous cement 
theory. The author deals with the suggestion that 
impurities concentrated in the crystal boundaries 
may affect these results, and show that this objection 
cannot apply to their experiments; they strengthen 
this view by showing that a pure eutectic alloy (that 
of lead and tin) exhibits analogous phenomena, 

The Micro-Chemistry of Corrosion. Part I. 
Some Copper-Zinc Alloys. 


In this Paper, by Dr. Cecil H. Desch, D.Sc., 
Ph.D., and Mr. Samuel Whyte, experiments are 
described in which uniform areas of various alloys 
are corroded for a definite time under the influence 
of an electric current. The material dissolved by 
the electrolyte is analysed, as well as the adherent 
metallic deposit. The surface of the alloy is also 
examined microscopically before and after the re- 
moval of this deposit. The alloys used in the first 
series of experiments are beta alloys of copper and 
zine with and without the addition of tin or iron. 
Quenching from above the transformation point 
(470 deg.) increases the corrosion, although the 
action is slightly retarded at first. Iron hastens 
corrosion, whilst tin retards it. The influence of 
the latter element, however, is chiefly mechanical, 
by means of the formation of a tough adherent 
layer of basic salts, which serves as a protective 
coating. The microscopical appearance of the cor- 
roded surfaces is characteristic. 


The Specific Volume and Constitution of Alloys. 
Dr. Guertler’s Paper on this subject is of a 
theoretical character and follows up a previous com- 
munication of his to the Institute of Metals in which 
he discussed the connection between the electric 
conductivity of alloys and their constitution. 


A Study of Volume Changes in Alloys, 


The results of the research, which are embodied 
in this Paper by Mr. J. H. Chamberlain, M.Sc., 
show that volume changes obtained in alloys are 
of both theoretical and practical importance. Their 
relation to the crystallisation intervals as plotted 
from the equilibrium diagram was clearly shown in 
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the copper-aluminium series. The force producing 
the expansions, obtained in castings during solidif- 
cation, was in the case of a copper-tin alloy (90 per 
cent. copper), a copper-zinc alloy (15 per cent. zinc), 
and pure aluminium shown to be of considerable 
magnitude. With the copper-tin alloys, and pure 
aluminium castings, the temperature at which the 
metal is poured appears to have some effect on the 
expansions observed. The extraordinary large and 
quiet expansions peculiar to the copper-zine alloy, 
in the neighbourhood of 15 per cent. copper, are 
always preceded by an arrest, On slowly heating up 
bars of a copper-tin alloy (90 per cent. copper), a cop- 
per-zine alloy (15 per cent. copper) and pure aluminium 
in the electric furnace, contractions in the length 
of the bar were obtained in each case. On allowing 
the bar of the copper-zinc alloy to cool slowly, a most 
extraordinary expansion was obtained, far larger 
than that yielded on casting, and on repeating the 
heating-up and cooling-down operations five times 
the bar was found to have grown in length trom 
10 in. to 11} in., and also to have increased in 
sectional area. 


The Influence of Phosphorus on some Copper- 
Aluminium Alloys. 


Some mechanical and physical properties of a 
number of copper-aluminium alloys with 5 or 10 per 
cent. of aluminium and varying amounts of phos- 
phorus have been investigated, and the results em- 
bodied in this Paper by Professor A. A. Read, 
M.Met. The effect of small quantities of 
phosphorus, up to 0.2 per cent., on the 5 per cent. 
aluminium alloy is to diminish its capacity for hot 
rolling, though its behaviour in cold-drawing is im- 
proved. The yield point and maximum stress of the 
annealed metal are slightly raised, and the reduc- 
tion of area is lowered without however affecting the 
elongation. The resistance to alternating stress is 
slightly increased. Tested in the form of chill cast- 
ings with varying amounts of phosphorus, up to 1 
per cent. the yield point was found to rise consider- 
ably ; the ultimate stress attained a maximum at ().;” 
per cent., but the elongation and reduction of area 
fell rapidly. Phosphorus has a hardening effect 
above 0.25 per cent. The 10 per cent. aluminium 
alloy suffers considerable loss in its mechanical pro- 
perties by annealing; 0.1 per cent. of phosphorus 
slightly improves the character of the annealed 
metal. There is, however, no improvement in the 
properties of the cold-drawn metal of the chill cast- 
ings. Phosphorus cannot be added to this metal in 
greater amount than about 0.2 per cent. on account 
of the formation of aluminium phosphide which gives 
off phosphine on exposure to the moisture of the 
atmosphere. Phosphorus lowers the melting point 
and conductivity for electricity of both the allovs. 
When present in the rolled metal it reduces the loss 
due to corrosion of these alloys by sea-water. 


A Method of Improving the Quality of Arsenical 
Copper. 


In this Paper Mr. F. Johnson, M.Sc., records the 
results of an investigation of the properties of 
specially alloyed arsenical copper with a view to 
proving its suitability for use in locomotive stay-rods, 
wire for rivet manufacture, and any material re- 
quired to have specially high malleability, ductility 
and toughness combined with tensile strength and 
resistance to reducing gases at high temperatures. 


The Copper Rich Kalchoids. 


The author of this Paper, Professor Samuel L. 
Hoyt, explains that the unusual word used in its 
title is employed to designate the ternary alloys of 


copper, tin and zinc as was first suggested by 
Thurston. The Paper gives the results of a pro- 
longed research into the constitution of certain 
kalchoids rich in copper, the percentage of zinc and 
of tin never exceeding 50 and 30 respectively. From 
his microscopical analyses—and the Paper is very 
liberally illustrated with upwards of 40 photomicro- 
graphs in plate form—Professor Hoyt draws the 
general conclusion that the ternary alloys of copper- 
tin-zinc, up to the above-mentioned percentages, 
behave similarly to the binary alloys of copper-tin 
and copper-zinc. The Paper has been prepared by 
a Professor in the American University of Minnesota, 
who made his investigations in the Charlottenburg- 
Berlin School of Technology. 


The Determination of Oxygen in Copper and 
Brass. 


The author of this Paper, Mr. T. West, M.Sc., has 
worked out a method for the estimation of oxygen in 
copper and brass using carbon-monoxide as the re- 
ducing agent. In the first instance the conditions 
for estimating oxygen in copper were determined by 
comparative tests with the customary method of re- 
ducing with hydrogen. A temperature of about 900 
deg. C. was found to be sufficient, the time varying 
between two and three hours. Since any oxygen in 
brass probably exists in the form of zine oxide, a 
number of experiments wers next carried out under 
varied conditions to ascertain how far the resulting 
carbon dioxide could be relied upon as a test for 
zinc oxide. It was found that, provided the tem- 
perature reached 1,050 deg. and the gas current was 
sufficiently rapid, the amount of carbon dioxide 
formed corresponded closely to the actual weight of 
zinc oxide taken. Finally, tests were made on 
samples of pure brass and these showed that ordinary 
brasses of good quality contain on an average about 
0.002 to 0.003 per cent. of oxygen. Tests were also 
carried out on a condenser-tube brass containing 
about 2 per cent. of tin and also on German silver. 
In these cases a rather surprising result was ob- 
tained, since a deposit of carbon was found adhering 
to the metallic surface after cooling down in an 
atmosphere of carbon monoxide. The method there- 
fore can only be applied to the estimation of oxygen 
in brasses containing copper and zinc (with the 
ordinary amounts of commercial impurities) and not 
to spiral brasses containing tin or nickel, on account 
of their decomposing action on carbon monoxide. 


Metallurgical Researches on Egyptian Metal 
Antiqu ties. 


Mr. H. Garland, in this Paper, describes his in- 
vestigations into the crystal structure of Egyptian 
metal objects, all more than 2,000 years old, made 
either of bronze or copper. He gives the interesting 
case of a bronze knife, 3,500 years old, in which the 
criginal cored structure has endured until the 
present day, and is still perfectly stable at atmo- 
spheric temperatures. The view is held that the 
knife was hammered cold and so the best cutting 
edge was obtained. The crystal] grains are very 
small, there having been apparently no crystal 
growth during the ages that have passed since the 
metal was first worked. This shows either that re- 
crystallisation does not take place at ordinary tem- 
peratures, or, if it does, then many times 3,500 years 
is required to effect the change. Mr. Garland gives 
other cases of the persistence of the “cast cored ”’ 
structure in antique alloys, illustrating his views b 
means of photomicrographs of 2 small bronze chisel, 
such as would be used by a jeweller in ancient Egypt, 
@ copper arrow tip, and of a bronze spatula. 
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Moulding Hydraulic — in Dry Sand, Vertically 
ast. 


By Sidney G. Smith 


(All rights reserved.) 


In making hydraulic pipes, which may vary from 
one’ to two inches in thickness, and which have to 
stand a pressure test of from 1,000 to 3,000 Ibs., un- 
doubtedly, with a suitable iron, a vertically cast dried 
mould will give the best results, as regards both 
soundness and economy. In ,the following method, if 
the tackle is properly made, waste work is practically 
nil, and satisfaction in the quality of work is ensured, 
which is saying much in these days of exacting tests 


















































Fie. 1.—Sketcn or PIPE. 

and inspection. Fig. 1 gives a sketch of a pipe which 
may have either oval, square or rectangular flanges, 
which is unimportant since the top end of box and 
the bottom box can be made to suit either, No 
dimensions are given, as the method of moulding is 
applicable to pipes from 2-in. diameter upwards, and 
9 ft. or 10 ft. long. 

Fig. 2 shows the complete assembled mould when 
ready for pouring. Fig. 3 shows boxes J and body 
pattern H on the ramming plate A; also top-flange 
pattern E and head pattern F in position when 
rammed. Of course, the latter two patterns and head 
box C are not in that position when the body is 
rammed. 

When the ramming plate A is levelled the box J 


is lowered on to plate A, in which guide pins are, 


provided to receive box J. After being rammed to 
the top shoulder of the body pattern, the flange 
pattern E, which has a guide corresponding on the 
hody pattern, is passed over the top and bedded. 
After ramming a parting-sand joint is made, and the 
head box C is put on; the head pattern F, with cake 
print, is passed over the body pattern, and the box 
rammed, After drawing the head pattern the box is 
parted, the top flange drawn, also the body pattern. 
The mould is then lifted from the ramming plate and 
blacked, box C replaced, and the mould put on the 



































Fic. 2.—Section or ASSEMBLED MOULD AND 
TACKLE. 





i 





drying plate and dried by gas without being taken 
out of the pit, the pit being large eneugh to hold 
several boxes. The ramming is done at one end of 
the drying and casting pit, for which ample room 
should be provided. 

Fig. 4 shows section and plan of ramming plate A. 
Fig. 5 shows the bottom flange box B. This box is 
rammed on a turning-over board which forms the 
bottom flange D and the seat for the body core. The 
bottom flange boxes are stoved with the main body 
cores. Fig, 6 shows the head box C; Fig. 7 the 
bottom-flange pattern D; Fig. 8 the top-flange pat- 
tern E; Fig. 9 the head pattern with cake print F; 
and Fig. 10 the sand runner cake G. These cakes 
are made in an iron box, with milled sand. When 
dried the runner gates are filed out to correspond with 
the diameter and thickness. 
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For pressure pipes the quality, grade and mixture 
of iron is important and more especially for those 
cast horizontally, such as bends, branches and elbows. 
The iron should be close in fracture, hard and tough. 
A suitable grade would be a No. 5, The approxi- 
mate analysis would be, in the pig:—C. C., 0.65 per 
cent.; G. C., 2.50 per cent.; 


Oo 


Si., 1.70 per cent. ; 





Mn., 0.55 per cent.; P., 1.25 per cent.; 8., 0.06 per 
cent.—75 per cent. of the above pig; 25 per cent. 
of clean, close-grained scrap. 

The above analysis is based upon ordinary Cleve- 
land or Derbyshire foundry iron, and will be found 
quite suitable, and will give satisfaction for the work 
in question. 
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Fic. 8.—Tor France 
PATTERN (K, Fie. 2). 



































:. 3.—Box anp PATTERN on RAMMING 
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6.—Tor Heap Box (C, 
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Fic. 9.—HEApD AND 
RUNNEP-CAKE Pat- 
TERN (I, Fie. 3). 















































Fic. 
Fig. 5.—Bottom Fiance Box (B, Fie. 2). 


Pattern (D, Fie. 2). 


nN 
a 


Fic. 10.—RuNNER CAKE 
(G, Fie. 2). 
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Steel in the Cupola. 





By David McLain. 





_ Thirty-five to forty years ago, I remember, when the 
foreman threw some steel shavings or turnings into a 
ladle of iron, the metal was called semi-steel if the 
castings were good; if not, it was called a ‘‘ bastard 
metal.” Other users poured pig-iron around steel or 
wrought scrap and recharged this in the cupola, claim- 
ing this to be the only way to melt steel scrap. Only 
recently I observed a melter throw pig-iron and steel 
scrap on the last of the heat, which was run into 
pigs and remelted. When I spoke to the foreman, 
he asserted this was the proper plan to follow. 
Imagine the extra cost. 

The men who noted the good effects derived by 
adding some steel to the iron in the ladle, tried 
later to melt steel in the cupola, and, of course, the 
fellow who was of an investigating turn of mind, by 
continual application, was soon able to melt as much 
as 30 per cent. in the mixture, which was generally 
used to pour heavy castings. 

It must be remembered that 90 per cent. of the 
so-called ‘‘semi-steel’”’? made in those days, which 
contained but a small percentage of steel, was either 
too hard or full of blow holes, and the castings in 
many instances resembled poor crucible steel cast- 
ings. Both crucible and Bessemer steel castings were 
made in the plant where I was employed, and, of 
course, metal for the converter was melted in a 
cupola, As the gates, risers and defective steel cast- 
ings were quite an item, it was desirable for 
economical reasons to melt as much as possible. 

I may here remark that in later years I helped one 
converter plant to melt at times 50 per cent. steel. 
Previous to my engagement, they had been selling 
steel scrap for half its value, but later they bought 
steel scrap in truckloads to melt in their cupola. 

Being originally a steel maker, and knowing the 
importance of having all material analysed, on iny 
entry into the iron foundry I was rather surprised 
to learn that very few paid any attention to analysis. 
Some founders labour under the delusion that it is 
necessary to have a chemist in their plant. This is 
not a fact. Many firms do not spend more than 
35s. to 40s. a month for analytical work—some have 
never spent a shilling for this purpose, but work to 
the furnace reports. S 

Starting in the crucible steel foundry, I was familiar 
with the melting of steel in the old coke furnaces, 
which were replaced by regenerative furnaces, I 
had charge of one of the first Bessemer converters 
used for making steel castings exclusively, and later 
a 20-ton open-hearth furnace; I thus had _ the ad- 
vantage over most iron founders, in knowing steel 
and the laws governing the melting of the same. But 
all I had ever seen, heard, or read about the use of 
steel in cupola mixtures was directly connected with 
large and heavy work. I had never met a man up to 
the time I began experimenting, who had claimed 
to be able to use steel scrap for light castings. 

In 1900, when superintendent of a plant where cer- 
tain small cylinder-head castings were giving a loss 
as high as 60 per cent., I called in “ semi-steel ’’ ex- 
perts who were given full charge of the cupola for ten 
weeks; but as they had never handled such light 
castings before, they failed, although I believe they 
had been very successful on heavy work in other plants. 
Defective castings, made by the experts, on being 





* President, McLain’s System, Milwaukee, Wisconsin. U.S.A. 


analysed, showed very low carbon, and it was apparent 
— _ carbon was necessary for these light cast- 
gs. 1en experimented by adding ferro-mangan- 
ese to the cupola charge, but owing to previous ex- 
perience in melting steel and knowledge of the purify- 
ing and strengthening qualities of manganese, I 
began working along different lines from any other 
foundryman of that time. The steel and manganese 
did exactly what they were calculated to do, namely : 
increase the total carbon, reducing sulphur, and allow- 
ing the a silicon mixture to be used, thereby giv- 
ing @ very close-grained meta pati 
a | Aca Be mg g metal, free from segregation 

The effect in the machine shop of this solution to 
the problem was remarkable. The sections were as 
light as ,; in., 30 to 50 per cent. steel being used ; 
yet the castings got through the machining to the 
tests with a loss of 2 to 3 per cent.—in some instances 
a few with less loss. It truly was semi-steel, con- 
taining 30 to 50 per cent. steel. Quite often we had 
men sledge these light cylinder heads with a thirty- 
six pound hammer; but the metal would not begin 
— until it had sunk in considerably, similar to 
steel. 

On one occasion, having too much “ semi-steel ” in 
the ladle, I poured a mould which had been made 
for a steel magnet frame, and the next day, when it 
was broken, the grain of the metal looked like soft 
steel. Immediately I called our electrical expert's 
attention to it, and while he was impressed with my 
enthisiasm, I kept hammering at him for months 
before he would give me an order for a semi-steel 
magnet frame. After the test, however, he became 
as enthusiastic as I was. Later he wrote:—‘‘In the 
design of direct-current generators and motors, I 
found it possible to work with semi-steel both in 
density and cross section just halfway between steel 
and cast iron, In other words, a cast-iron magnet 
frame that would require 100 sq. ins. of metal would 
require only 75 of semi-steel and 50 of steel.’’ 

In 1903 a leading metallurgist wrote :—‘‘ You have 
hit on a point which bears out all my years of con- 
tention on the oxidation of iron in the melting. pro- 
cess. Where you see such high percentage of steel 
you necessarily have a higher temperature in the melt 
and with this higher temperature, any addition of 
manganese means a reaction with the oxygen present 
from the unavoidable hurning of the steel in the 
charges. In ordinary cast iron this cannot take 
place, as the temperature is not high enough, hence 
manganese is not a good thing there. I presume 
that you must Jose quite a lot of manganese by this 
process, which shows that it is effective and does the 
work it is put in for.’’ 

Scientific melting in a cupola is considered a joke 
by many foundrymen. In this connection it is in- 
teresting to recall the experience of two foundry- 
owners in the same city, who decided to use steel 
scrap. Number one was a strictly jobbing shop, while 
number two was an adjunct to a large machine and 
structural-steel shop, which also made jobbing cast- 
ings. The first one became a large user of steel scrap 
and soon obtained orders for castings which had been 
made by number two. Number two investigated and 
learned that the steel scrap he was selling to a 
dealer for 29s. per ton, was being resold to number 
one for 46s. per ton, and the latter was using it in 
his cupola, replacing a proportion of pig which cost 
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him 70s. a ton; so everybody was happy—except num- 
ber two, who had failed in his use of steel scrap, be- 
cause he thought there was nothing new to learn 
about melting in a cupola. 

When you have learned good cupola practice, you 
will note that steel scrap melts first. In making 
metal for light castings, steel and other scrap with 
pig 1s placed on the bed, making as many charges 
of semi-steel as desired, following with the usual 
mixtures. By this method there is no ‘‘ bunging up ”’ 
of your cupola, and no harmful effects to later 
charges of regular mixtures. 

Technical men still claim that there is no such 
metal as semi-steel—they say it is a misnomer. 
But we practical fellows are satisfied to call it such. 
When it is known that we use from 30 to 50 per 
cent, steel in the charge, and thereby increase the 
tensile strength ten thousand to fifteen thousand 
pounds per sq, in., isn’t it semi-steel ? 

If metal for dies, anvil blocks or castings of like 
character is desired, semi-steel may be made on 
the latter part of heat. No more coke is necessary 
to melt it than grey iron, but it is best to use a 
heavier split of coke between the last charge of semi- 
steel and the following charge to prevent the latter 
from melting through. 

The claim has been made that steei will not mix 
with iron, but the best evidence that steel will mix 
with iron is proven by the fact that light cylinder- 
head castings containing 30 per cent. steel are being 
run through milling machines in thousand lots with 
less than 2 per cent. loss. 

Steel scrap should not be used in the ladle, as many 
imperfections are traceable to this practice. Steel 
should be charged in the cupola, then all gases will 
be liberated in the cupola, not in the castings. — 

While the addition of steel to any mixture im- 
proves the quality, the following are a few of 
the castings in which 10 to 50 per cent, steel scrap 
may be used:—Acid castings, agricultural castings, 
air cylinders, ammonia fittings, anvil blocks, auto- 
mobile cylinders, bed plates, car wheels, crane wheels, 
cross heads, crusher jaws, dies, engine castings, fire 
backs, furnace castings, gas cylinders, gears, gear 
blanks, grate bars, hammer heads, jig castings, lathe 
beds, locomotive parts, machinery castings, marine 
cylinders, mine wheels, mould boards, pillow blocks, 
pistons, plough points, propellers, pulleys, pumps, 
riveters, rolls, rolling-mill castings, valves, water 
cylinders, and all kinds of castings that must stand 
inspection for hydraulic or other tests, or where high 
transverse or tensile strength is desired. 

Steel scrap in suitable cupola mixtures produces a 
fine chill, and the largest car-wheel shops have re- 
duced the percentage of charcoal iron to the mini- 
mum by the use of steel scrap, but this is only 
possible when the man who has charge of the mixtures 
understands the laws governing the melting of steel 
in the cupola and is familiar with good cupola 
practice. 








In connection with the subject of technical education, 
the Hull Iron Trades Employers’ Association have, in 
compliance with the resolution carried at a re, on 
June 3 last, held a further meeting of the shipbuilding, 
enginecring and allied trades, when the position was 
discussed, and the following gentlemen were elected to 
act on the advisory committee, namely :—Mr. James 
Brackenbury, of Amos & Smith, Limited; Mr. James 
Downs, of Rose, Downs & Thompson, Limited; Mr. A. 
H. Tyacke, of Earle’s Shipbuilding & Engineering Com- 
pany, Limited; Mr. John Watson. of the St. Andrew’s 
Engineering, etc., Company, Limited; and Mr. Frank 
Burrell, of Shipham & Company, Limited. The first 
three represent the federated firms, and the remaining 
two the non-federated firms. 


Steel Pipes versus Cast-Iron Pipes. 





At the present time some engineers are being 
tempted to put down steel pipes instead of cast-iron, 
owing to the saving in capital expenditure, without 
thoroughly looking into and comparing the risks 
attached to steel, and the ultimate cost of same. It 
is most important that all the facts obtainable 
should be considered before arriving at a decision 
as to which material to adopt. Owing to the thin- 
ness of the steel pipes, and their liability to corro- 
sion, the life of a steel main is entirely dependent 
upon its protective covering, and as corrosion takes 
place most rapidly where the steel main rests upon 
the ground, and where it is practically impossible 
to re-coat the pipes, it is obvious that if corrosion 
once commences, nothing can stop it. Engineers 
who have had experience with steel mains are mostly 
agreed that its use is limited to (1) very high pres- 
sures, (2) temporary purposes, (3) cases where it 
is physically impossible to put down cast iron, and 
(4) cases where the initial cost of cast iron is the 
most important consideration. 

At Port Elizabeth, recently, in the course of a 
Town Council discussion on the waterworks, it was 
stated that seven million gallons of water were being 
lost monthly between the waterworks and the town, . 
owing to leakage in the pipes. When the new water- 
works were constructed some six or seven years ago, 
some thousands of pounds in the cost of transport 
were saved by laying down steel mains instead of 
cast iron. Washaways, over a year ago, however, 
revealed the fact that this steel pipe was not wearing 
at all well; in fact, at several points’ it was dis- 
covered to be completely rusted through. The de- 
fective pipes were 1eplaced, but it now transpires 
that practically the whole main, covering a distance 
of over 25 miles, is affected and will have to. be 
replaced. 

There are many other steel and wrought-iron 
failures. The steel. main over the Tay Bridge was 
laid in-1891 under the most favourable conditions, 
being protected from all climatic conditions by being 
enclosed in a wooden box. The main has been kept 
carefully coated with bitumen at a serious annual 
cost, but in spite of this it was found to be defective 
in 1910. The steel main is being replaced by one 
of cast iron. The Coolgardie main of 350 miles of 
30-in. steel pipe, was laid in 1903, and found in 1906 
to ba defective. 

There are many other failures, amongst which are :— 
Rochester (U.S.A.), 26 miles of 38-in. pipes, defective 
in four years; San Bernada (U.S.A.), defective in 
three years; Lockport (U.S.A.), defective in two 
years; Bombay, Port Trust, defective in four and 
a-half years; and others. Most of these and many 
others have been replaced with cast-iron after a very 
few years. As against these steel and wrought-iron 
failures, there is not a single known case of a 
failure in cast iron, with the exception of one or 
two isolated instances where the ground was such 
that possibly no material would have had a long life. 
The life of cast-iron mains is known to be over 100 
years, as instance the following :—Versailles, 249 
years; Weilburg, 210 years; Claremont-Ferrand, 165 
years; Glasgow, over 100 years. The Vehar mains 
in Bombay after 55 years’ service are now being 
lifted and relaid within the city. 








Messrs. Ketvin & James Wuire, Liirep, of 18, 
Cambridge Street, Glasgow, inform us that to avoid the 
confusion which has frequently arisen between their name 
and that of another firm of instrument makers, they will 


in future trade under the title of Kelvin, Bottomley & 
Baird, Limited. 
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Foundry Plant and Equipment. 





An Improved Converter to Facili=- part of the converter ; these are bolted together and 
tate Repairs riveted to the shell. On the ring immediately over 


the blast box is bolted a heavy stee! plate which pre 
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By A. F. S. Briackwoop.* 

Since the introduction of small converters for the 
manufacture of light and intricate steel castings, such 
as used in the motor-car and allied trades, it has 
been found in practice that, owing to the high tem- 
perature at which the metal has to be poured in order 
to run the thin sections called for, the wear on the 
lining is most severe, and it is impossible with the 
ordinary converter to get the maximum output and 
run continuously every day without having to shut 
down for repairs. The cost of repairs is very high, 
due largely to the time absorbed by the cooling pro- 
cess. Many efforts have been made to reduce this 
time, one method being to blow cold air into conver- 
ter for about four hours after the last blow. Another 








TRUNNIONS SUPPORTING 
Top SEcTION. 





vents the slag and metal from clogging up the swing 
door on the blast box while blowing, and to this plate 
is attached a swinging cast-iron frame which carries 


Fic. 1.—Reparrinc Lower SEctrIon: 
























method, now extensively followed, is to make one re- 
pair weekly, and blow continuously all the week on 
this repair. Both methods, however, are disadvantage- 
ous in modern practice. 

To overcome the difficulty, the writer has designed a 
two-piece converter which eliminates this period of in- 
activity and renders the operation continuous. It re- 
quires no mechanism for effecting the separation of 
the parts other than an overhead or jib crane. 

The greatest wear on the lining of a side-blown con- 
verter is on a plane immediately above the tuyeres, 
and with this point in view the converter under 
notice is divided into two halves through this 
plane, which is situated just above the trun- 
prions. The bottom half carries the trunnions, 
which are cast with the ring that encircles the bottom 
half of the converter shell; the top of this is the 
dividing line of the two parts, and carries the top 






Fic. 3.—Puactng Tor Hatr on Lower. 


_ — the oil burners, the latter fitting into the tuyeres for 

© Win . or spre ; heating the converter before blowin On the to 
Vice-President of the Michi Steel] Cast Co,, Detroit, g . P g- P 
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is lowered in place these shackles swing into slots in 
brackets on the top of the lower half of the vessel; a 
key is driven through the hole in the head of each 
shackle, thereby firmly securing both parts together. 
On the top half of the converter are four eye brackets 
through which are passed the chain hooks for lowering 
and lifting it. There are also two trunnions bolted 
on this part in line with the trunnions on the bottom 
half, so that when the top half is being cooled for re- 
pairs it may be set on a special frame. This frame, 
having two journals, allows this top part to be swung 
round in any direction convenient for repairing. 
Immediately after the last blow, the crane hooks are 
placed in the eye brackets, and the top part lifted 
off and placed on the frame for cooling. In 
about two hours’ time repairing may proceed, as it 
has been found in practice that the hotter the lining 
is when being patched the better it resists high tem- 
peratures. After the removal of the top half, the 
bottom half is brought into a horizontal position, and 
the condition of the tuyeres and lining observed, en- 
abling the attendant to ascertain the condition of the 
converter only a few minutes after the last blow. 
As the converter is repaired every morning the dimen- 
sion lines are kept well defined, and no forms, boards 
or special plates need be used, nor is it necessary to 
put in new tuyeres, as they are rammed up to the 


Tre ‘‘ Tpea ”’ 
proper length every morning. The lining in the bottom 
half is rammed up to within 1 in. of the joint line, 
leaving a space for the refractory material used in 
making the joint. 

When the repairs are completed, the top half is 
lifted by a crane, and lowered on to the bottom half, 
the shackles are fixed into the slots, the keys 
tightened, and the converter turned through an angle 
of 75 degs. and fired up. The total time occupied in 
repairing, closing, and heating is about three hours. 

In the illustrations, Fig. 1 shows the bottom half 
being repaired, and demonstrates the accessibility 
of the tuyeres. Fig. 2 shows the auxiliary trunnions 
for supporting the top section. Fig. 3 shows the 
method of replacing the top half and securing the 
sections together with shackles. 

At the Michigan Steel Casting Company’s plant 


there are three of these converters working, two of 
which have been in continuous operation for over two 
years, giving an average minimum output of 12 tons 
per day each, not a day having been lost for repairs. 
The average time for blowing one ton is 11 minutes 
with the blast going into the converter at atmospheric 
temperature. The steel is poured direct from the con- 
verter into small hand ladles, and by the aid of a 
special core placed in the mouth of the converter 
slag is prevented from mixing with the metal entering 
the ladle. 

This converter is manufactured by the Tropenas Con- 
verter Company, New York. 








The ‘‘Ideal’’ Cupola Furnace.’ 

The new ‘Ideal’? cupola furnace of the Cie. 
Générale pour |’Equipment de Fonderies, Brussels, has 
been designed for the purpose of melting pig-iron with 
a’ small consumption of fuel and of motive power for 
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the blast, the construction being made as simple as 
possible, and the upkeep for lining reduced to a 
minimum. 

In the drawing, Fig. 1 is a vertical section through 
the centre of the furnace; Fig. 2 a transverse section 
through the medium plane of the tuyeres; Fig. 3a 
horizontal section through a portion of the cast-iron 
blocks protecting the throat of the furnace against 
wear and distortion; Fig. 4 a rear elevation showing 
tho general arrangement of the cupola, the relative 
position of the circular main for distributing the blast 
among the twin tuyeres, the position of the hole 
for workng the slag, and the special device for auto- 
matically discharging the furnace at the bottom when 


the charge is finished; and Fig. 5 an elevation of the 
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separate chimney stack with protecting hood and 
spark arrester, 

The iron-plate outer casing is made in two scctions, 
of equal or unequal height, a large socket ring being 
riveted on the top of the lower section so as to form 
a support for the upper one. This arrangement facili- 
tates transport and mounting and allows free expan- 
sion of the parts. Angle-iron rings, 4 by 4 in., are 
riveted inside the casing, at intervals of 40 in., to 
support the firebrick lining, and enable this latter to 
be replaced in sections as required. The circular main 
tor distributing the blast is made in two parts bolted 
together so as to hold, friction-tight, on the casing, 
and to be easily taken apart for repairs or cleaning. 
This main is of large dimensions, so as to maintain 
the initial pressure of the blast and ensure uniform 
distribution among the tuyeres. The connection 
with the main supply pipe is of large rectangular 
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may be wider than the other zones, though this in- 
creases the quantity of coke required at starting. 
The shaft is slightly truncated, to prevent scaffolding, 
and tapers very gradually where it joins the fusion 
zone. At A, the sectional area is 0.14 sq. in. per Ib. 
of pig-iron produced per hour; and this area is re- 
duced by 35 per cent. at the fusion zone, in order to 
concentrate the charge and give a layer of coke of 
sufficient depth. 

The automatic discharge enables the furnace to be 
emptied quickly, thus saving labour and making the 
work of the founders less onerous; at the same time 
a large proportion of the coke can be recovered, and 
the slag is prevented from scaffolding against the 
sides of the furnace. 


In order to prevent loss of heat by radiation from 
the crucible and shaft, a space is left between the 
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section, arranged so as to impart a gyratory motion 
to the blast, and fitted with a valve so that the blast 
can be shut off and diverted to another furnace if 
necessary. 

Fig. 2 shows the disposition of the diverging twin 
tuyeres, which direct the blast uniformly over the 
whole sectional area of the furnace, while restricting 
the height of the zone of fusion. The tuyeres are 
directed downward at an angle of 5 deg., an arrange- 
ment which gives rise to a higher temperature, and 
therefore increases the rapidity of fusion with a 
minimum of oxidation. This arrangement, combined 
with the divergence of the tuyeres, reduces the corro- 
sion of the lining, and thus reduces the number of 
stoppages for repairs. 

Internally, the furnace is not cylindrical all the 
way up, being divided into three definite zones; the 
crucible, the fusion zone and the shaft. The crucible 


lining and casing, which space is filled up with granu- 
lated slag or broken clinker, and allows for the ex- 
pansion of the lining. The throat of the furnace is 
provided with an annular cast-iron plate, in two 
pieces, to support the protective lining of cast-iron 
blocks. The diameter at B (Fig. 1) is equal to nine- 
tenths that at A, whilst the diameter at C (crucible 
and tuyere zone) is four-fifths that at A. The chimney 
is lined with about 2 in. of firebrick. 

The main features of the furnace may be sum- 
marised as follows: —The distribution of the blast by 
means of diverging twin tuyeres, sloping downward ; 
the arrangement for automatic discharge of the fur- 
nace contents through the bottom; the method of 
securing the blast-distributing main; the rotary 
motion imparted to the blast in the main; and the 
use of granulated slag or clinker for preventing loss 
of heat by radiation. 
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The Taunton Mechanical-Ram 
Moulding Machine. 


The machine shown in the accompanying illustra- 
tion has been specially designed for producing moulds 
from patterns by hand power with a small initial 
outlay, and yet to compete with machines using 
hydraulic and pneumatic power. In this machine, it 
is claimed, there is nothing which can possibly get 
out of order, and great carehas been taken to make 
every part strong enough to withstand the hard and 
rough usage which is always met with in a foundry. 
All oil holes are fitted with spring-cap dust-proof 
lubricators; the main table slides are fitted with 
Stauffer lubricaters, in addition to which they are 
entirely encased in collapsible leather jackets which 
effectually prevent the smallest amount of sand 
getting on to the sliding surfaces. For easy work- 
ing the moving parts are balanced in every direction 
so that the operator has to exert the minimum of 
power. 











Fie. 1.—Tue “ Murpny’’ Movutp DRIveE. 


The general construction and working will be readily 
seen from the illustrations. The ramming head is 
pivoted at the base of the columns, so that it may 
be pushed back out of the way after the mould has 
been rammed. Each column is provided with a pro- 
jection which, when the ram is brought forward ready 
for use, slides under the table at each side, thereby 
taking the pressure applied to the mould and making 
the table rigid. The ram is easily adjustable by 
handwheel and screw for use with patterns and boxes 
of various depths, and is equally efficient with either 
shallow or deep draws. 

Each machine is fitted with a distance piece held in 
position on the table by the box-pins at either side ; 
this enables pattern plates to be used having half the 


pattern mounted on either side. After the mould has 
been rammed the head is pushed back, which leaves 
the table free to be lowered by the hand lever on the 
left-hand side of the machine. This draws the pat- 
tern, leaving the mould standing on the stripping 
pins. The principle dimensions are:—Height, 7 ft. ; 
width, 4 ft. 6 in.; depth, 3 ft.; standard size of 
moulding box, 16 in. by 14 in.; maximum size of 
moulding box, 16 in. by 24 in.; depth of draw, 8 in. ; 
approximate net weight, 16 ewts. The makers are 
Messrs. Rudman, Lancey & Craven, Limited, St. 
James’ Works, Taunton, 





Portable Mould-Drying Set. 


The accompanying illustrations show a somewhat new 
development in foundry mould-drying practice. The 
complete plant consists of a mould drier (Fig. 1) which 
is operated in conjunction with an engine set (Fig. 2), 
The mould drier consists of an outer casing contain- 
ing an inner cylindrical fireplace lined with gannister, 
and a flat hearth arranged a short distance from 
the bottom, to support the gas coke used. When the 
air is turned on it flows into the casing, part of it 
going through the top of the inner fire-place, and 
the other part passing through a perforated adjustable 
ring and down the annular space between the fire- 
place and the outer casing. The hot and cold gases 








Fic. 2.—Drier anv ENGINE ON TROLLEY. 


are mixed in the chamber below. The drier can be 
kept always ready for use, and a great improvement 
is effected by causing the air to pass downwards 
through the fire, the carbon and smoke being con- 
sumed, instead of being deposited in the mould, which, 
when the air is blown up through the fire, is more or 
less likely to happen. The apparatus can easily be 
moved by two men. The height of the oven part 
is 3 ft. 1 in., and the total height to pressure gauge, 
5 ft. 4 in., the diameter of casing being 21 in, 

The engine set comprises a }-h.p. vertical valve- 
less petrol engine, fixed on a trolley, and coupled by 
a belt to a No. 0 blower supplying 240 cub. ft. of air 
per minute max. The makers and patentees of the 
apparatus are Murphy, Stedman & Company, Limited, 
180, Gray’s Inn Road, London, W.C, 

D 
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Correspondence, 


Blast Quantity and Pressure in Cupola Working. 


To the Editor of Tue Founpry Trape Journau. 


Sir,—I am pleased to note by Mr, Liardet’s letter 
in your last issue, that the problem of blast quantity 
and pressure in cupola working is receiving attention 
elsewhere, and that experiments on very similar lines 
to those I gave before the British Foundrymen’s Asso- 
ciation have been carried out by his firm. 

It is rather disappointing, however, to hear that 
the results obtained were different to mine. As Mr. 
Liardet has not given any figures, it is impossible for 
me to account for the difference; but in reply to his 
suggestion that the error lies in the method adopted 
by me, I would point out that, as mentioned in the 
Paper, the Venturi-tube method of air measurement 
was adopted only after careful experiment and con 
sideration of other methods. The method described 
by Mr. Liardet, as used by his firm, was amongst 
those considered and discarded as being less accurate 
than the Venturi tube. In addition to the disad- 
vantages, mentioned by Mr. Liardet himself, of the 
bad effect on the blower efficiency and the overload- 
ing of the motor by his method, it is obvious that the 
quantity of air entering the blower is not necessarily 
the same as that delivered to the cupola; leakages 
in the blower, etc., may be the source of considerable 
error, Further, the temperature and pressure of the 
air entering the blower is very different from that 
delivered to the cupola, and corrections have to be 
made for this. On the other hand, as described in 
the Paper, the Venturi tube measured the quantity 
of air actually entering the cupola, and at the pres- 
sure and temperature at which it was delivered. 

Mr. Liardet is mistaken in suggesting that the 
amount of change of pressure in the Venturi tube was 
large, and likely to affect its accurracy. The varia- 
tion of pressure was actually very small as compared 
with the range over which the instrument remained 
quite accurate. The alternative suggested by Mr. 
Liardet has no advantage in this respect, as the co- 
efficient of discharge through a sharp-edged orifice 
changes much more rapidly, and cannot be calculated 
with the same degree of accuracy as in the Venturi 
tube. 

The absence of figures and full particulars of Mr. 
Liardet’s tests prevents further discussion for the 
present, and I await these particulars with interest. 

Yours, etc,, 
F. J. Coox. 

Birmingham, 


August 21. 1913. 


Steel in Cupola Mixtures. 


To the Editor of THe Founpry Trape JouRNAL. 


Sir,—In the letter on Steel in Cupola Mixtures, 
which you publish in the August number, there is an 
error which I shall be glad if you will correct. Quot- 
ing Mr. Coe’s Paper in the June “ F. T. J.,’”’ the 
letter states “bar 40 was made up to contain 1.2 
manganese and 0.2 sulphur, yet bar 40 was grey, 
stood 14.8 tons tensile, and actually contained 0.85 
manganese and 0.27 sulphur,” etc. The latter figure 
should have been 0,027 sulphur. 

Yours, etc., 
H. Savers. 

Hunslet, 

August 16, 1913. 
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Piece-work in Foundries. 


Following a report by Sir Ernest F. G. Hatch, 
Bart., on his investigation as to the application of 
the “ Particulars ’’ section of the Factory and Work- 
shops Act, 1901, to foundries, a draft Order has been 
issued by the Secretary of State, applying the pro- 
visions of Section 116 of the Factory and Workshop 
Act, 1901, with modifications, to works in which iron 
or steel founding is carried on, so far as concerns the 
work of moulders. The draft is as follows :— 

In pursuance of Section 116 of the Foundry and 
Workshop Act, 1901, I hereby make the following 
Order :—The provisions of the said section shall 
apply, subject to the modifications hereinafter con- 
tained, to non-textile factories and workshoys in 
which iron or steel founding is carried on, so far as 
concerns the work of ali persons 
moulders. 

The said section shall be modified so as to read 
as follows :— 

(1) The occupier or contractor shall, for the purpose 
of enabling each worker who is paid by the piece 
to compute the total amount of wages payable to 
him in respect of his work, cause to be published 
particulars of the work and rate of wages applicable 
thereto, as follows:—(a) He shall furnish every 
worker with written particulars of the rate of wages 
applicable to the work done by him at or before the 
time of his first employment on ihe work and on 
every subsequent occasion when the rates are fixed 
or altered; or he shall exhibit such particulars on a 
placard in the factory or workshop. Provided that 
if the rates are not ascertainable before the work is 
given out, the particulars shall be furnished to the 
worker in writing when the work is completed. (b) 
Such particulars of the work done as affect the 
amount of wages payable to each worker shall be 
furnished to him in writing when the work is com- 
pleted. 

(2) Where the work is done in common by a gang of 
workers it shall be sufficient if the particulars of the 
work done by the gang and of the rate of wages 
applicable thereto are furnished to the member of the 
gang to whom the wages of the gang are paid by the 
employer. 

(3) The particulars, either as to rate of wages or as 
to work, shall not be expressed by means of symbols; 
but this shall not prevent the occupier or contractor 
from describing any work which is of a standard kind 
known to the persons employed by a particular num- 
ber, letter or name, by means of such number, letter 
or name 

(4) Any placard exhibited in pursuance of the fore- 
going provisions shall contain no other matter than 
particulars of rates of wages and shall be affixed in 
such a position as to be easily read by all persons 
to whose work the particulars relate. 

(5) If the occupier or contractor fails to comply with 
the requirements of this section, he shall be liable 
for each offence to a fine of not more than ten pounds, 
and, in the case of a second or subsequent convic- 
tion within two years from the last conviction for 
that offience. not less than one pound. 

(6) If anyone engaged as a worker in the aforesaid 
class of work, having received such particulars, 
whether they are furnished directly to him or to a 
fellow workman, discloses the particulars for the pur- 
pose of divulging a trade secret, he shall be liable 
to a fine not exceeding ten pounds. 

(7) If anyone for the purpose of obtaining know- 
ledge of or divulging a trade secret, solicits or pro- 
cures a person so. engaged to disclose such particu- 
lars, or with that object pays or rewards any such 
person, or causes any person to be paid or rewarded 
for so disclosing such particulars, he shall be liable to 
a fine not exceeding ten pounds. 


employed as 























Inventions. 





Applications for Patents. 





An Asterisk indicates that a complete specificat’on accom- 
panies the ayplication. When inventions are communicated the 
names of the communicators are in brackets. 





16,565.*Manufacture of electrolytic iron. Société ‘ Le 
Fer.” 

16,653. Steel making. R. Hyde and J. R. Hyde. 

16,703.* Motive power-driven jarring moulding-machines. 

Rudman, H. T. Lancey and J. E. E 
Craven. 

16,711.*Optical pyrometers. F. Lagoutte. 

16,769. Machinery for preparing sand and coal for 
foundry purposes. G. Kk. Sherwin. 

16,821. Manufacture of steel. G. J. Boyle, Viscount 
Chetwynd. 

17,116.*Moulding machines. C. Bouillon, 

17,555, Foundry moulding boxes. Thompson Bros. (Bils- 
ton), Limited, W, B. Thompson and H. K. 
Bather, 

17,590, Metallurgical furnaces, L. F, Tooth. 

17,724, Casting-machines. W. Mann. 

17,813. Production of boron alloys. A. Rollason. 

17,869.* Method of treating steel and iron in the manu 
facture thereof. C. R. Gostling 

17,927.*Optical pyrometers. (Siemens & Halske Akt.- 
Ges., Germany). 

17,955.*Continuous ingot-heating furnaces. F. EF. Siemens. 

17,956.*Regenerative gas furnaces. F. K. Siemens. 


18,014. Construction of furnaces aud cupoias. J. 
Moeller. 

18,116.*Making or refining steel. E. Humbert. 

18,161.*Non-corrosive metallic alloy. J. Coup and E. 
Allbaugh. 


18,167. Casting-moulds. E. Hock and Patent Avstel- 
lungs-und Verwertungs G.m.b.H. 

18,212.*Process of producing alloys stable against strong 
acids. W. Borchers and R. Borchers. 





Abstracts of British Patent Specifications recently 
accepted. 

21,738 (1912). Method of and Apparatus for Solidify 
ing Molten Steel in Casting into Ingots.—B. Gerdau, 13, 
Neanderstrasse, Diisseldorf, Germany.—The steel ingot a 
is cast in the usual manner in the mould 6 from above. 
This mou!d is composed of a number of parts, which 
can be moved on the base-ring & and are surrounded by 
a circular body f. In the ring ¢ the bearing-ring J is 
supported underneath and can be moved therewith over 
the bars on the rollers r arranged on the ring f for the 
purpose of enabling the pouring of the molten metal 
into the mould to be effected and then carrying the 
mould into the press again. The different parts of the 
mould 6 may be connected with one another by damming 
plates placed in grooves, and in order to prevent the 
flowing of the molten steel through the joints and its 
contacts with the damming plates, the joints are filled up 
with refractory material. The molten ingot is com- 
pressed in the transverse direction and made compact. 
At the same time, however, the ingot can also be pressed 
into the upwardly-narrowing mould by pressure on the 
bottom of the ingot by means of the bottom pieces ghi 
of the mould, thereby the molten ingot is pressed and 
concentrated in the Jongitudinal direction also. The 
effect of the pressing in the transverse direction is pro- 
duced by the whole mould that narrows outwardly up- 
wards being forced by a hydraulic ram o, for example, 
by screw-gear, etc., into the ring f that is similarly mar- 
rowed. Thereby the different parts of the mould are 
moved in the transverse direction of the ingot, which 
is subjected to lateral pressure and is concentrated. In 
order to reduce the friction, rollers or balls y are 
arranged which support the parts of the mould in rela- 
tion to the ring f and rytate when the mould is moved. 
The effect of the pressure in the longitudinal direction 
of the ingot is obtained directly by a special hydraulic 
ram n, which moves in a special cylinder g. Thereby the 
tapered ingot is foreed into the mould, which is narrowed 
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inside. The rapidity of the pressing in the transverse 
or in the longitudinal directions or the rapidity of the 
movements by means of which this is carried on is 
regulated by a main piston, to which any desired slower 
ot quicker movement can be imparted by a motor by 
means of screw zear of any preferred ratio. By means 
of the regulating valves 1 and 2 introduced into the 
supply pipe the velocities of the pistons 0 and n can be 
varied in relation to each other. In order to increase 
the effect for the purpose of preventing honeycombing 
or the formation >f shrinkage cavities, a gas-burner is 
employed that is movably arranged in relation to the 
gas-supply pipe, so that it can be put over the mould 
and be subsequently moved to the side. When the 
ingot has been cast, heat is ccnveyed through the burner 
c to the top of the mould and ingot, and a subsidiary 
heating of the top effected for facilitating the ascent of 
the light slag parts, etc., of the ingot. The pressing of 
the inget in the transverse and longitudinal directions 
can be effected at the same time The production of 
hollow ingots may be effected by forcing a tapering man- 
dre] 5 into the molton ingot by means of a screw-gear n; 
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Apparatus for Solidifying Molten Steel in Casting the 
Same into Ingots. 


the bottom-piece h supported by a spring m being pushed 
back if necessary, the spring being compressed. The 
screw-gear, and if necessary the motor, is suitably 
mounted on a support t that pivots on the column v, so 
that, like the burner c, the mandrel can be removed 
above the mould, so that the mould may be free for the 
pouring in of the molten steel for the ingot out of a 
ladle movable above the same. As the cooling of the 
ingot proceeds the mandre} can be gradually withdrawn 
from the ingot. 


423 (1913). Manufacture of Chilled Metal Rolls and 
of the Chills and Appliances by which they are Pro- 
duced. The Brightside Foundry and Engineering Com. 
pany, Limited, and F. W. Firth, Sheffield.—Fig. 1 is a 
vertical section of one of the improved segmental roll 
chills and outer casing; Fig. 2 is a plan; Fig. 3 is an 
elevation of one segment; Fig. 4 is a plan of the same. 
A circular chill is employed formed of a number of 
longitudinal segments a, carefully machined and fitted 
at their radial joints, and secured together with an 
outer casing 6, formed with trunnions after the fashion 
p 2 








of an ordinary chill. The casing is bored of uniform 
taper to within a short distance of its bottom end, which 
is left slightly smaller in diameter at d to prevent the 
segments passing too far through the case. The segments 
themselves being turned on the outside with three or 
more circumferential bands c, c', and c¢*, which form 
reduced bearing surfaces within the chilled case, to re- 
duce friction and to facilitate the segments being dropped 
or knocked out when the roll casting has been made 
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Improved Chilled Metal Rolls. 


and the casing b reversed on the trunnion e. The lower 
band c?, on the outside of the segments, forms an abut- 
ment with the projection d, made by the reduction of 
the diameter of the chill case at its lower end, so that 
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12,542 (1912). Composition of Matter for Treating 
Cast Iron and Steel. J. R. C. Marsh, 2,111, Auburn 
Avenue, Cincinnati, Ohio, U.S.A.—A mixture of 
materials is used with which the metal is treated while 
in a molten state, and which acts on the metal. As an 
example of the mixture of materials which gives good 
results, the patentee cites the following :—Ferro titanium, 
2 per cent.; metallic copper, 1.50 per cent.; ferro 
chromium, 0.50 per cent.; boric acid, 0.20 per cent. ; 
arsenic, 0.20 per cent. These figures give the per cent. 
of the weight of each ingredient as compared with the 
total weight of the metal to be treated. In the case of 
cast iron the definite portion of the mixture is placed in 
the ladle, and the molten metal is poured on it. The 
ladle is held for three or four minutes to give the mix- 
ture a chance to act. In the case of cast steel the 
moiten steel is held from five to ten minutes before 
pouring. The action of the mixture tends to raise the 
heat slightly so that the metals will pour easily. During 
the treatment certain’ objectionable substances such as 
sulphur, phosphorus, etc., are removed. The patentee 
claims that cast iron produced by this process is harder 
and the grain finer. The metal has a greater elastic 
limit, and a greater tensile strength. Both the iron and 
steel are “‘ hot hard,”’ i.e., they retain their rigid form 
at high temperatures, and in this respect resemble high 
speed steel. They take a high polish. The temperature 
at which the iron or steel is cast is that for the 
ordinary casting purposes, but if the metals are to be 
quenched after casting, care should be taken in regulating 
the temperature of the metal. Thus the quenching tem- 
perature should not be carried much beyond 1,325 deg. 
Fahr. Steel casting will always be found to be better 
when heated after casting and then quenched, especially 
so when high elastic limit and tensile strength are re- 
quired. 


13,577 (1912), Process and Apparatus for Refining 
Metals by Heuting. Dr. Alois Helfenstein, Pakoringasse, 
4, Vienna, Austria.—Figs. 1 and 2 are respectively a 
vertical longitudinal section and a transverse section of 
a furnace for carrying out the process. The tubular- 
formed Martin furnace 1 is charged through the openings 
2 with fluid or cold charge and additional substances, 
and receives the heating gas for carrying out the normal 
Martin process through the generator 3. In the bottom 
of the furnace the tube has inserted po'es 4, through 
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Refining Metals by Heating. 


all the chills are true longitudinally, and as they are 
carefully turned outside and machined on their radia) 
joints, when they are driven home, the grooves or pro 
jections which are formed on their inner circumference 
register much more correctly than by any other method. 
In order that the conugurations on the matrix formed 
by these segmental chills may be accurately delineated 
A carefully built-up pattern is made from which all the 
segments in a set are cast. This pattern is so made as 
to divide the configurations equally and uniformly be- 
tween all the companion segments, so that when ‘a set 
of chills cast from this pattern are assembled and closed 
right in their outer casing a casting can be made which 
after it has set, can be removed with its chills from the 
outer casing, the segments which form the chills can 
then be detached, leaving a roll with symmetrical 


impressions of the pattern or configuration on its chilled 
surface. 


which the short circuit current from the dynamo engine 
or from a division of a transformer secondary current 
circuit can be transmitted at any time to the bath 5. 
The poles consist of first-class conductors, are water- 
cooled and inserted so that they come into direct contact 
with the metal bath, and are connected outside the fur- 
nace with the source of current, but, notwithstanding 
their arrangement inside the tube, are situated outside 
the fuel heating zone, and are thus not exposed to the 
high temperature. The tubular furnace is suitably 
seated on rollers 6 and can be swung and rotated around 
its axis by a suitable driving mechanism. The movement 
can be effected intermittently, that is, with interruptions 
always, however, during the carrying out of the process. 


19,657 (1912). Casting of Steel Ingots. F. Kohlhaas. 
38, Cranachstrasse, Diisseldorf, Germany. Experi- 
ments made by the inventor have shown\ that the 
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formation of cavities may almost entirely be avoided 
by the employment of a funnel having an elongated 
or slit-like discharge opening, as the metal is thereby 
caused to issue in the form of a jet or stream of small 
width. This broad and thin stream passing out of the 
funnel divides into a number of thin streams and drops 
upon the surface of the molten metal contained in the 
mould without penetrating into the mass. The molten 
metal in the mould therefore quickly comes to rest and 
solidifies uniformly the formation of the “funnel ’’ being 
thereby practically limited to the “lost head.’’ The 
division of the inflowing stream into a number of thin 
streams accelerates the escape of gases out of the steel 
and thus reduces the formation of blisters. The improved 
casting funnel should preferably have a discharge open- 
ing the ratio of the width to the length of which should 
be about 1 : 6—8. For example, instead of using a 
circular opening having a diameter of 25 mm., an elong- 
ated slit-shaped opening 9 mm. x55 mm. should be used, 
compare Figs. 1, 2 and 3. In order to avoid a dispro- 
portion between the length of the opening and the 
diameter of the funnel, the opening may be made of a 
curved or irregular shape, such as, for example, an 
@®™ - or an N-shape, or if desired the opening may com- 
prise two slots arranged side by side or in the form of 
a cross. The opening should extend in the vertical 
direction to avoid any liability to obstruction, The 
dividing action of the reer discharge opening upon 
the issuing stream may be enhanced by enlarging the 
iischarge passage conically in the downward direction ; 











FIG 2 . 
Casting of Steel Ingots. 


the increase, in this instance in the width and the length 
being about 25 to 30 per cent. This conical enlarge- 
ment is principally intended for use in connection with 
moulds of moderate height, and has the additional advan- 
tage of reducing liability of obstruction. 


24,440 (1912). Production of Tool Steel and other 
High Grade Steels. The Firm  Dellwik-Fleischer 
Wassergas Gesellschaft mit beschrankter Haftung, 5, 
Marienstrasse, Frankfurt a.M., Germany.—The invention 
relates to a new process for the production of steel of 
high quality by clearing in vacuo. The fluid steel is 
placed in one or more suitable casting pots. The steel 
must now be allowed to rest quietly in these clearing 
vessels for a long time, so that it may clear before it 
is poured out. For this purpose, iron containers are 
employed lined with refractory material, and of such 
dimensions that there is sufficient space in them for 
the clearing vessels. These containers (which are suit- 
ably sunk in pits) have a turned flange upon their upper 
edge upon which a similarly flanged cover may be 
fastened in air-tight fashion by the aid of packing 
material. If now the clearing vessel, after having its 
surfaces highly heated, preferably to the temperature of 
fusion of the steel, filled with fluid steel, and loosely 
covered with a cover of chamotte, is put into such @ 
pit container, the interior surfaces of which are similarly 
highly heated, and the cover of this latter then fastened 
on air-tight, and the pit exhausted, some very important 
advantages are simultaneously obtained. In the first 
place the vacuum powerfully assists the separation of 
gas; so that the clearing process is not only improved 
in quality, but the time taken by it is diminished. But 
besides this the large interior surface of the vacnum 


chamber, together with the surfaces of the clearing con- 
tainer, constitute a heat storer of very great capacity, 
and also the vacuum around the clearing vessel diminishes 
the loss of heat by conduction so considerably that there 
is no fear of the steel becoming viscous, even if the 
clearing vessel is in the exhausted pit for hours. 


1,326 (1913). Process of and Apparatus for Delivering 
Volten Metal. G. Mellen, East Orange, New Jersey, 
U.S.A.—Fig. 1 is a transverse vertical section of the 
melting pot and appurtenances; Fig. 2 is a horizontal 
section of the pot on the line 1I—II of Fig. 1, looking 
upward; and Fig. 3 is a perspective view of a water- 
evaporating trough. The apparatus illustrated comprises 
a hemispherical cast-iron melting pos 1, set in a furnace 
2. A flat cover 3 rests on and makes a steam-tight joint 
with the upper edge of the pot, being removably secured 
thereto by clamps 4 or ctherwise. A water-supply pipe 5, 
containing a shut-off cock 6, is connected by a union 7 to 
a nipple 8 extending through the cover. This nipple 
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Apparatus for Delivering Molten Metal. 


opens into an annular vapourising trough 9, having mar- 
ginal lugs 10, by which it is secured to the underside of 
the cover. The upper edge of the trough has notches 11 
at various points, to pernnit the escape of steam, Open- 
ings 12 may also be provided tnrough which some of the 
water runs in fine streams on to the surface of the metal, 
where the water vaporises. A metal delivery pipe 13 
extends centrally upward through the cover, making a 
tight joint therewith, and is connected by an elbow 14 
to a horizontal pipe 15. In use, the metal, for example 
a soft metal or alloy, is charged into and melted in the 
pot 1. The cover 3 is then clamped on the pot and 
water is supplied throug! the pipe 5, the cock 6 being 
then turned to the closed position. The water vapourises 
in the trough and on the surface of the molten metal and 
the pressure in the enclosed space above the metal soon 
rises to a point sufficient to force the metal upward 
through the pipe 13 and deliver it through the pipe 15 
to the ingot mould or other desired point. The vaive 6, 
instead of being a stop-cock of the ordinary kind, may 
be a regulating valve so <zrranged as to admit only 
sufficient water to produce, when changed into steam, 
the required pressure within the melting chamber. A 
pressure gauge 20 may be provided on the lid, if desired 
and a safety valve 21 may also be used to relieve any 
excessive pressure, . 








614 


Foundry Trade Class in Glasgow. 





The foundry trade class at Napiershell School, 
Glasgow, will resume on Tuesday, September 16. 
The class is designed for pattern-makers and 
moulders, and covers woodwork, lead, stucco, iron, 
brass and steel. A summary of the work is as fol- 
lows :— 

Moulding.—Instruction on how to make and read 
drawings and estimate the cost of work; determining 
the weight of castings and other workshop calcula- 
tions; moulding sands; hydrostatic and gas pres- 
sures in moulds; liquid shrinkage; weighting of 
moulds; venting and ramming; warping and frac- 
ture of castings; green sand, dry sand, and loam 
moulding; open sand; single and double turn-over ; 
two part, three part, cheek box, and snap flasks; 
plate moulding; embossing, by claying out and re- 
verse moulding; moulding from guides; machine 
moulding; false cores and drawbacks; mixture of 
metals for different types of castings in iron and 
brass; brass alloys; cupola practice; brass foundry 
practice ; ete. Students will mould and cast in metal 
examples selected. 

Pattern-making.—Workshop drawing; workshop 
calculations; patterns in wood, lead, and stucco; 
shell, solid, and skeleton patterns; propeller work ; 
loam boards and strickles; guides and apparatus for 
non-pattern moulds; construction of core boxes; 
tooth gearing, involute and cycloidal; laying off 
large curves. Stucco patterns will be made illustrat- 
ing track, centre, elliptical, guard, and spindle work. 

The coming session will be the sixth since the in- 
auguration of the class, and the average enrolment 
for the last three years has been over 50 each year. 
The Glasgow School Board, under whose auspices 
the class is conducted. have been greatly pleased by 
the manner in which this class has been taken advan- 
tage of, and have under consideration the erection 
of a special building for the class so that its useful- 
ness may be further extended. 








A Canadian Metallurgical Labortory. 

The Mines branch of the Canadian Department of 
Mines has installed at Ottawa a modern laboratory 
for the purpose of experimental concentration and 
metallurgical tests with Canadian ores and minerals, 
The laboratory appears to be already well-equipped 
with both standard-size machinery and_ small-scale 
apparatus. and an experimental roasting and sinter- 
ing plant is to be added shortly. The plant will be 
operated free of all charges, including assays neces- 
sary for test purposes, on Canadian ores, and reports 
of tests will be incorporated in the publications of the 
Mines Branch. Under ordinary conditions tests will 
he made by the Mines Branch officials, but arrange- 
ments may be made whereby engineers or other com- 
petent persons may supervise their own experiments. 
Arrangements regarding tests will be in the hands of 
Dr, Eugene Haanel, Mines Branch, Department of 
Mines, Ottawa. 





Tue late Lord Rendel, a vice-chairman of Sir W. G. 
Armstrong, Whitworth & Company, Limited, left estate 
of the gross value of £652,328, of which £480,169 is net 
personalty. 

Mr. N. W. McLacuian has been appointed superin- 
tendent of the Walton and Kirkdale Technical Institute 
and Special Superior of Engineering in the several insti- 
tutes in Liverpool. 

Mr. B. FreesorovcnH, who has been associated with the 
Brightside Foundry and Engineering Company, Limited, 
since its inception some twenty years ago, has now re- 
tired, owing to indifferent health, Mr. P. J. Benson 
has been elected to fill the vacancy on the directorate. 
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Trade Talk. 





Tue Sranparp Merat Company, of Birmingham, are 
retiring from business. 

A RECEIVING order has been made against Mr, W. 
Sutcliffe, engineer, Hollins Mill, Sowerby Bridge, Yorks. 

Messrs. J. Gittotr & Son, colliery engineers, of Barns- 
ley, are about to erect a new foundry in Mona Street. 

Mr, G. Hispert, engineer, 57, Bartield Road, Pendle- 
ton, — is paying a first and final dividend of 
ls. : 

Tue CREWKERNE ENGINEERING AND FounpRY COMPANY, 
of Hermitage Street, Crewkerne have disposed of their 
business to a London concern. 

Tue plant at the works of G. Birch & Company, 
Limited, Islington Grove, Salford, will be offered for 
sale by public auction on September 10. 

Tue new furnace which T. & I. Bradley, Limited, have 
built at their Caponfield Works for the production of 
best foundry iron, has been put into blast. 

Suacestions for a composition scheme not having 
materialised, the estate of Mr. F. W. Tannett-Walker, of 
Leeds, has gone into bankruptcy. 

Tue Jupson-Jackson Company, Limirep, have re- 
moved from 14, Great Smith Street, Westminster, Lon- 
don, S.W., to 50, Marsham Street, Westminster, Lon- 
don, S.W. 

Messrs. H. H. L. Lewis and W. Henpra, Townmead 
Road, Fulham, London, trading under the style of Lewis, 
Hendra and Son, ironfounders, have dissolved partner- 
ship. Mr. W. Hendra will continue the business, 

R. J. W. SAUNDERSON, engineer and brass and iron- 
founder, carrying on business under the style of Saunder- 
son and Son, New Bridge Ironworks, Eastgate, Louth, 
has paid a second and final dividend ofls. 5d. in the £. 

A RECEIVING order has been made in connection with 
the affairs of Mr. W. N. King, ironfounder, Chilvers’ 
Coton, Nuneaton, Warwickshire, trading as the Northern 
Ironworks Company, and he has been adjudged bank- 
rupt. 

Sicsene. Tuermit, Limitrep, have removed their works 
to 675, Commercial Road, London, E., to which address 
all goods should in future be sent. All communications 
should be addressed to 27, Martin’s Lane, Cannon Street, 
E.C., as before. 

Messrs, G. P. Wincort, Limirep, of 180, Attercliffe 
Road, Sheffield, have recently secured the contract for 
the crucible melting and annealing furnaces for the new 
foundry Messrs. Burys & Company, Limited, of Shef- 
field are erecting, 

Guers, Mitts & Company, Liuirep, of Middlesbrough, 
have appointed Mr. William McLean, Stirling Chambers, 
Sheffield, as their agent for the sale of “ Ayresome’’ 
hematite pig-iron in Lancashire, South Yorkshire and 
the Midland Counties, 

Tue new works at Trafford Park, Manchester, of the 
Carborundum Company, are now completed, and the firm 
announce that they will shortly transfer their stock 
thither from their premises at 29, Clifton Street, Fins- 
bury Square, London, E.C. 

Tue shareholders of the H. D. R. Welding and Engi- 
neering Company, Limited, have passed a resolution to 
wind up the company voluntarily, for which purpose 
Mr. M. B. Mahoney 584, Holloway Road, London, N., 
has been appointed liquidator. 

An order has been placed with the Manchester 
Furnaces, Limited, of Ashton New Road, Manchester, 
by the Singer Manufacturing Company, of Kilbowie, for 
10 solid fuel furnaces, each furnace having an inside 
working dimension of 5ft. by 4ft. by 2 ft. 

A FtRF causing damage estimated at between £2.00 
and £3,000 occurred recently at the engineering works 
of Mr. Robert Knox, The Quay, Douglas, Isle of Man, 
The fire started in an oil store, and spread with great 
rapidity to the other parts of the building. 

Mr. D. Dovetas, sole partner of the Glasgow Patent 
Moulders’ Blacking Company, Fleming Street, Port- 
Dundas, Glasgow, has suspended payment, and has 
eranted a trust deed in favour of Mr. Joseph Allisen, 
jun., C.A., 133, St. Vincent Street, Glasgow. The 
business has been sold to Mr. John MacEwan. 
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Messrs. J. S. J. Reprern and H. W. C. Rossziys, 
carrying on business as engineers at 934, Hurst Street, 
Birmingham, under the title of Redfern, Robbing & 
Compaty, have dissolved partnership. Che business 
will be continued by Mr. J. S. J. Redfern, who will 
trade as Redfern & Company. 

Buiiivanr & Company, LIMITED, wire rope manu- 
facturers, engineers, ete., 72, Mark Lane, London, E.C.; 
the Derwent Foundry Company, Limited, Exeter Place, 
Derby; and Douglas & Grant, Limited, Dunnikier 
Foundry, Kirkcaldy, have become members of the British 
Chamber of Commierce in Paris. 


Messrs. C. Ricuarps, 78, Bull Street, Birmingham, 
A.. E. Wilcox, Paragon Works, Henrietta Street, Bir- 
mingham, and H. E. Pitman, carrying on business as 
brassfounders, at Paragon Works, enrietta Street, 
Birmingham, under the style of Wilcox and Pitman, 
have dissolved partnership, so far as regards Mr. C. 
Richards 


Messrs. CurRAN Broruers, 72, Bute Street, Cardiff, 
have just received a contract from the Darlington Forge 
Company, Limited, Darlington, for what will probably 
be the largest steel-casting annealing furnace in the 
United Kingdom. The interior dimensions are 48 ft. by 
18 ft. 6 in. by 11 ft. 6 in., with a right-angle projecting 
chamber 13 ft. 6 in. by 11 ft. by 9 ft. This furnace 
will accommodate the largest stern or rudder frame yet 
designed, and will anneal single castings weighing 75 
tons. The following are analyses of aitenles of gas (made 
by Prof C. K. Tinkler, of Birmingham) taken from one 
of the company’s patent furnaces with an open chamber 
of a reverberatory type, and theresults indicate that the 
company’s claims for their furnaces for the combustion 
and heat treatment of metal are not exaggerated. The 
samples were taken from a furnace at Messrs. D. F. 
Tayler & Company’s works, George Street Parade, 
Birmingham :—First sample (taken in course of ordinary 
working, after stoking with breezes, etc.): Carbon 
dioxide, 9.5 per cent.; oxygen, 9.9 per cent.; carbon 
monoxide, nil; sulphur ‘tioxide, trace ; nitrogen (by dif- 
ference), 80.6 per cent. Second sample (taken five 
minutes after stoking with 4 cwt. of coal): Carbon 
dioxide, 10.2 per cent.; oxygen, 9.8 per cent.; carbon 
monoxide, nil; sulphur dioxide, trace; nitrogen (by dif- 
ference), 80 per cent. 


A COMPULSORY ORDER was made last May against 
Brown & May, Limited, of the North Wilts Foundry, 
Devizes, and the report of Mr. W. J. Warley, Official 
Receiver, has now been issued to the creditors and share- 
holders. Accounts have been lodged showing liabilities 
£41,828 and assets valued at sufficient to yield a surplus 
of £15,449 after payment of all debts, but a deficiency 
of £15,050 with regard to contributories. The Official 
Receiver reports that the company was formed in Novem- 
ber, 1895, with a nominal capital of £35,000 divided into 
20,000 65 per cent. cumulative preference and 15,000 
ordinary shares of £1 each, to acquire and carry on the 
engineering business of Brown & May, established in 
1854 at Devizes by Messrs. W. Brown & C. N. May. 
The purchase price of £45,000 was satisfied by the pay- 
ment of £20,000 in cash and the allotment of 12,106 
preference and 12,894 ordinary fully-paid shares. A 
prospectus was published which resulted in 15,000 5 per 
cent, debentures and the whole of the remaining share 
capital being allotted for cash. After paying the cash 
purchase consideration £5,000 remained for working 
capital. A second prospectus was issued in August, 
1912, offering £10,000 5 per cent. second debentures for 
subscription, and in response bonds for £6,305 were 
applied for and allotted. By the end of October, 1912, 
the cash provided by the second debenture issue had 
been expended, and the company was again short of 
working capital. The Court on March 18 last appointed 
Mr. W. F. Marreco, C.A., as receiver and manager on 
behalf of the debenture holders, who is in possession 
of all the assets and at present is carrying on the busi- 
ness. 

‘Tne Mrptanp Empioyers’ FEDERATION, which was 
formed temporarily during the recent labour troubles in 


the Midlands, has now been constituted upon a permanent 
basis, with the support of the majority of the iargest 
industrial concerns in the district. ‘Ten trade sections 
or committees have been formed as follows in connection 
with the Federation :—Engineering trades (representing 
engineering firms which employ workmen other than 
those strictly regarded as engineers), wagon builders, 
bridge builders, boiler makers, tube manufacturers, 
general ironfounders, metal rollers and brass workers, 
hollow-ware manufacturers, bolt and nut manufacturers, 
and electrical trades. The new federation has pbeeu 
established upon quite distinctive lines; for instance, 
unlike the majority of employers’ associations, it places 
no restrictions as to membership upon manufacturers, 
however diversified their interests may be, provided they 
subscribe to the conditions, which, among other demands, 
call for the strict observance of agreements made by the 
federation with trade union leaders duly authorised to 
act on behalf of bodies of workpeople. In fact, the basis 
of the federation agreements is the understanding that 
was arrived at in July last as the result of the conference 
at which Sir George Askwith presided, between the 
federation and the Workers’ Union and other labour 
organisations. “'The movement,’’ said Mr. A. Warne 
Browne, the secretary of the federation, * will go a long 
way in the direction’ of preventing industrial warfare, 
because there will be established by mutual consent, as 
between the employers and the representatives of the 
workmen, working agreements. Hitherto there has been 
no proper understanding in many industries between 
organised capital and organised labour. Manufacturers 
have dealt with their disputes in their own way according 
to their individual conception of what was right and 
just. In this new movement broad principles will have 
to be recognised by all who are members of the Em- 
ployers’ Federation, and then—presuming always that 
the agreements will be regarded by employers and work- 
men alike as sacred and binding—negotiation and col- 
lective bargaining can proceed apace.”’ 

At the Stockton-on-Tees Bankruptcy Court, recently, 
Messrs. J. L. Riley and C. A. Kiley, trading as 
the Richmond Iron and Steel Company, at Stockton, 
came up for their public examination. The statement of 
affairs showed gross liabilities £45,134, expected to rank 
£34,224 and a deficiency of £29,006, and the causes of 
the failure were set out as “shortage of capital, general 
strikes and foreign competition.”” In reply to the Offi- 
cial Receiver (Mr. H. Meredith Hardy), Charles Archi- 
bald Riley, who had controlled the financial side of the 
business, said he and his brother took over the works 
from his late father’s trustees in 1910. According to a 
statement then prepared, the business was solvent. The 
Official Receiver said that, taking into consideration the 
liabilities the estate, as far as he could ascertain, was 
insolvent at the time the debtors took it over. Debtor : 
Well, the estate was insolvent if we had been called 
upon to pay up annuities and legacies at their capital 
value; but the estate, as far as my father was con- 
cerned, was not insolvent. Their balance-sheets showed 
that in 1909 a profit of £197 was made, in 1910 a profit 
of £2,005, in 1911 a loss of £738, and in 1912 a loss of 
£4,749, but he admitted balance-sheets submitted to the 
North-Eastern Bank, who were creditors for an over- 
draft of £8,715, showed a profit of £883 in 1910, £1,261 
in 1911, and £2,123 in 1912. The Official Receiver: As 
a matter of fact, the balance-sheets were incorrect, and 
you gave them to the bank for the purpose of bolstering. 
up your credit? Debtor: No; we did not discover our 
real position till we had an investigation in June this 
year. It was admitted by debtor that under contract 
they had been supplying four-fifths of their material 
to Messrs. Hall and Pickle, Manchester, and for the 
last eight months the selling price had been £6 12s. 9d., 
whereas the average selling price in the trade had been 
£7 7s. 74. At the end of 1911 they realised they were 
selling under the market price to Messrs. Hall & Pickle, 
but owing to lack of capital and the fact that the firm 
named prid them weekly, they continued to have them 
as their sole selling agents. They did not realise thar 
they were insolvent until July. The examination was 
adjourned to October 15. 
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Personal. 
Tue late Mr. J. R. Ross, manager of the Parkhead 


Steel Works, Glasgow, left estate valued at £7,730.) 

Tue late Mr. Joseph Carr, a director of Gelling’s 
Iron Foundry Company, Limited, left estate valued at 
£918. 

Tue late Mr. A. J. Henderson, a director of D. & W. 
Henderson & Company, Limited, Glasgow, left personal 
estate valued at £7,738. 

Mr. C. M. Scuwas, the President of the Bethlehem 
Steei Company, has been elect2d a director of the Ameri- 
can Locomotive Company. . 

‘Te late. Mr. William Jarvis, of Messrs. William 
Jarvis & Sons, ironfounders, of Middlestown, Wakefield, 
left estate valued at £7,215. 

Mr. H. Rirtey, who was a director of the North- 
Eastern Steel Company, Limited, left estate valued at 
£112,362 gross, with net personalty £104,567. 

Dr. Swinpen, of S. Fox & Company, Limited, Stocks- 
bridge, Sheffield, has been the recipient of a presentation 
from the officials and men on the occasion of his marriage. 

Mr: F. Bacon, of the Royal Naval College, Greenwich, 
has been appointed Drapers’ Professor of Engineering 
at the University College of South Wales and Monmouth- 
shire. 

Mr. T. F. Jones has resigned his position with Guest, 
Keen & Nettlefolds, Limited, to take up the position of 
manager of the Wishaw Iron & Steel Works of the Glas- 
gow Iron & Steel Company, Limited. 

Tue late Mr. G. t. Baines. managing director of 
Messrs. William Gray & Company, Limited, Ceutral 
Marine Engine Works, West Hartlepool, has left 
£112,770, with net personalty £97,356. 

Proressor 8. M. Dixon has been appointed to the new 
chair in civil engineering in the City and Guilds (En- 
gineering) College, which was recently created by the 
Imperial College of Science and Technology. 

THe gross value of the estate of the late Mr. Allen 
Ransome, the founder and for many years chairman of 
A. Ransome and Company, Limited, of Newark-upon- 
Trent, is £20,698 gross with net personalty nil. 

Mr. Georce Rapu has resigned his position as general 
manager of the Electric and Ordnance Accessories Com- 
pany, Limited, Birmingham, to join the staff of the 
British Thomson-Houston Company, Limited, Rugby. 

Tue late Mr. W. H. Walker, formerly a partner of 
Walker, Eaton & Company, steel manufacturers, Wicker, 
Sheffield, left estate of the gross value of 
£61,030 13s. 3d., with net personalty £60,277 14s. 8d. 

Mr. Water Gissp Gray, commercial manager; Mr. 
Andrew Simpson MacHarg, C.A., of Messrs. M‘Clelland, 
Ker & Company; and Mr, Thomas Bond Rogerson, have 
been elected directors of James Dunlop & Company, 
Limited. 

Tae late Admiral Sir Archibald Lucius Douglas, 
G.C.B., G.C.V.O., a director of Hadfields, Limited, and 
of Palmers Shipbuilding and Iron Company, Limited, 
left estate of the gross value of £4,543, of which £3,440 
is net personalty. 

Proressorn ARCHIBALD Barr, D.Sc., the occupant of 
the Regius Chair of Civil Engineering and Mechanics in 
the University of Glasgow, having completed 24 years of 
tenure of that office, has intimated his intention to 
retire as from October 1. 

Mr. Ronatp Ritcuie, eldest son of Mr. James Ritchie, 
the founder of the firm of J. & R. Ritchie, Limited, 
Acklam Foundry, Middlesbrough, has been the recipient 
of a presentation from the officials and men on the occa- 
sion of his coming of age. 

Mr. W. G. Hasta, of the Haslam Foundry and Engi- 
neering Company, Limited, has been elected on an Ad- 
visory Committee by the authorities of the Derby Tech- 
nical College in connection with the equipment for the 
engineering classes at the College. 

Mr. W. J. Brooke, who has been for some years de- 
partmental manager of steelworks to the Frodingham 
Iron and Steel Company, Limited, has been appointed 
works manager to the Shelton Iron, Steel and Coal Com- 


pany, Limited, of Stoke-on-Trent, in succession to Mr. 
S. L. Worton. 


Deaths. 


Mr. Wm. Row1anpson, engineer, of Boundary Street, 
Liverpool, has died at the age of 73. 

Tue death is reported of Mr. G. Heward, a director 
of Steel & Garland, Limited, of the Priory Foundry, 
Worksop, at the age of 57 years. 

Mr. W. B. Hueues, inventor of the Hughes stoking gas 
producer, and gas engineer to the Wellman-Seaver-Morgan 
Company, has died in the United States, at the age of 
54 years. 

Tue death at the age of 77 is reported of Mr. Frederick 
Clews, a director of the firm of F. & R. Clews, Limited, 
brassfounders, of 104, Moland Street, and Fisher Street, 
Birmingham. 

Mr. Tuos. B. Smart, whose death is reported at the 
age of 48, was manager to Messrs. R. Daglish & Com- 
pany, Limited, the well-known St. Helens firm of engi- 
neers and iron founders. 

Mr. Henry Wicks, whose death is reported to have 
taken place suddenly, was formerly senior partner in 
the well-known engineering and bridge-building firm of 
3urn & Company, Calcutta. 

Tue death has occurred at Liége, at the age of 77 
years, of Prof. Victor Dwelshauvers-Dery, formerly 
Rector of Liege University, and a well-known Belgian 
authority on engineering matters. 

Mr. Jas. CupwortH, engineer and ironfounder, died 
recently, aged seventy years. The deceased carried on 
business for many years at the Eagle Foundry, Wrex- 
ham, in partnership with Mr. Wm. Johnson. 

Tue death is announced from Berlin of Herr Alexander 
Zenzes, at the age of 49 years. The deceased took an 
active part in the introduction of the Tropenas steel 
casting process and small Bessemer stce] plants into 
Germany. 

Tue death has occurred of Mr. Joseph Foster, head 
ot the firm of Joseph Foster & Sons, engineers and iron- 
founders, Preston. Mr. Foster, who was 83 years of 
age, commenced work as an apprentice, and at the age 
of 29 began manufacturing on his own account. 

Mr. Jos WuiteHousr, who was one of the pioneers of 
the edge-tool industry in Cannock, has died at the age 
of 86. As a young man he was closely associated with 
Mr. W. Gilpin, the founder of the Churchbridge Works, 
and, later, assisted to found the firm of Whitehouse 
Brothers, Bridgtown. 

Tue death has occurred of Mr. Alex. M. Melvin, 
managing director of Messrs. T. Melvin & Sons, Limited, 
engineers, of St. Rollox Iron Works, Glasgow. Mr. 
Melvin, who was born and educated in Glasgow, served 
his apprenticeship as an engineer, and later became asso- 
ciated with his father and brothers in the business. 

Mr. Joun Burpon, head of the firm of John Burdon & 
Sons, structural engineers, Mossend, has died at the age 
of 73 years. The deceased began business many years 
ago as a general blacksmith, but subsequently branched 
out into the engineering trade, and having placed on the 
market a patent steel girder and a portable furnace, the 
business extended rapidly. 








THe death occurred last month of Mr. William 
Thom, chairman of Messrs. Yates & Thom, Limited, 
engineers and iron founders, of Blackburn. Mr. Thom, 


who was 72 years of age, worked his way up from 
apprentice to manager of the firm, which position he held 
for forty years. He retired from the management in 
favour of his son several years ago, but still retained an 
interest in the business. 

Tue death is reported of Mr. J. Kenworthy at his 
residence, Prospect Cottage, Park Road, TLockwood, 
Huddersfield, at the age of 85. The deceased gentle- 
man. with his brother-in-law, Mr. W. Whiteley, carried 
on the business of W. Whiteley & Sons, Limited, Pros- 
pect Tronworks, Lockwood. He aiso acquired the busi- 
ness of W. & C. Kaye, Lockwood Railway Wagon Works, 
and carried it on under the style of Jas. Kenworthy & 
Son. 

Mr. Joun Paterson, chairman of Murray & Paterson, 
Limited, engineers, Coatbridge, died at Ayr on 
August 23, aged 71 vears. The deceased founded the 
engineering business of Murray & Paterson along with 
the late Mr. Richard Murray. He belonged to a well- 
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known family of landowners in Lanarkshire, Dumfries 
shire, and Peeblesshire, and on succeeding to the estate 
of Carmacoup, near Douglas, took a less active part in 
business. 

Tue death is announced, at the age of 71, of Mr. A. A. 
Pope, who is well-known in the malleable-iron industry 
of America. Under his lealership the Cleveland Malle- 
able Iron Company rapidly grew until it resulted finally 
in the malleable iron and steel casting plants of the 
National Malleable Castings Company, at Cleveland, 
Chicago, Indianapolis, Toledo, Sharon, and Melrose Park. 
At the time of his death, Mr. Pope was president of 
the National Malleable Castings Company and the Ener- 
hard Manufacturing Company, which positions he had 
held since their organisation. 

Tue death has taken place at his residence, 11, Vic- 
toria Circus, Dowanhill, Glasgow, of Mr. T. Arrol, a 
director of the firm of Sir William Arrol and Company, 
Limited, engineers, Glasgow. Mr. Arrol, who was ill for 
about three weeks, was in his 5lst year. He was a 
nephew of the late Sir William Arrol, and was con- 
nected with the firm for over 30 years. He started his 
apprenticeship as an engineer with Messrs. A. 8. Craig 
and Company, Paisley. Before completing his appren- 
ticeship, however, he went into Glasgow and entered the 
service of Sir William Arrol and Company, in which he 
remained ever after, taking a special share in the out- 
side constructional work of the firm. Mr. Arrol was a 
member of Council of the Institution of Engineers and 
Shipbuilders in Scotland. 








New Companies. 


Georce Taytor (Brass Founpers), Liwitep.—Capital 
£10,000 in £1 shares (2,500 preference). 

Goprrey MaANuracturRING Company, Limirep.—Capital 
£5,000 in £1 shares, to carry on the business of engineers. 

WesteRN ENGINEERING Company, Limitep. Capital 
£2,000 in £1 shares. Registered office: 24, Frogmore 
Street, Bristol. 

Tuomas Casn & Company, Limrrep.—Capital £10,100 
in £1 shares (10,000 preference), to carry on the busi- 
ness of ironmasters. 

ALEXANDER & Company (BARRHEAD), Limirep.—Capital 
£5,000 in £1 shares, to carry on the business of engi- 
neers, boilermakers, electricians, etc. 

Tuames SMELTING AND Rerrntnc Company, Limirep.— 
Capital £15,000 in £1 shares. Registered office : Norfolk 
House, Norfolk Street, Strand, London, W.C. 

PremieR RaNGe AND Founpry Company, LimiTep.— 
Capital £1,000 in £1 shares. Registered office: 4, West- 
minster Palace Gardens, Artillery Row, London, 8.W. 

Mossay & Company, Limirep.—Capital £2,000 in £1 
shares, to carry on the business of engineers. Regis- 
tered office: 45, Horseferry Road, Westminster, S.W. 

Jackson & Ocpen, Limitep.—Capital £8,000 in £1 
shares, to carry on tha business of ironfounders. Regis- 
tered office: Lansdowne Works, Ward Street, Chadder- 
ton, near Oldham. 








Tuomas Crossere & Sons, Liwirep.—Capital £25,000 
in £1 shares (7,000 preferei ce), to take over the business 
of brass and nicket founders, formerly carried on as 
Thomas Crosbee & Sons and the Apollo Manufacturing 
aia at Apollo Works, Moseley Street, Birming- 
am, 

Barrp Brorners, Limirep.—Capital £25,000, in £1 
shares (8,000 preferred), to take over the business of 
engineers, boiler makers, propeller makers, shipbuilders, 
and ship repairers and shipwrights, carried on by Messrs. 
T. Baird and G. Baird, at Bull Ring, North Shields, 
as Baird Brothers. 

Wesster & Bickerton & Company (of Goole), Limirep. 
—Capital £12,000 in £10 shares, to take over the busi- 
ness of engineers, ship repairers, boiler and engine 
makers, and iron and brass founders, carried on by 
Messrs. G. Webster and R. G. Bickerton, at Goole, as 
Webster and Bickerton, 

Moston MacveasteE Castincs Company, Limirep.— 
Capital £6,000 in £1 shares, to take over the business of 
an iron and steel founder carried on by Tom Parkin at 
St. Mary’s Road, Newton Heath, Manchester, as the 
Moston Malleable Castings Company. Registered office : 
St. Mary’s Road, Moston, Manchester. 

METALLURGICAL Company, Limitep.—Capital £32,000 
in £1 shares, to carry on the business of metal mer- 
chants and metallurgists carried on by E. C. Kieffenheim 
at Newcastle-on-'yne as the Metallurgical Company and 
A. Kieffenheim & Sons, and to carry on the same and 
the business of metal workers, engineers etc. 

Marpen & Company, Limirep.—Capital £10,000 in £1 
shares, to carry on the business of iron and brass foun- 
ders, mechanical and electrical engineers, etc., to take 
over the business of Maiden & Company, carried on at 
Hyde, Cheshire, and to adopt agreements with A. 
Denton and J. Parker. Registered office: Alexandra 
Street, Hyde, Cheshire. 

ALBANY ENGINEERING Company, Limirep.—Capital 
£50,000 in £1 shares, to acquire the business carried on 
at Ossory Road, Old Kent Road, S.E., as the Albany 
Engineering Company ; to carry on the business of iron- 
founders, mechanical engineers, manufacturers of pumps, 
etc., and to adopt an agreement with R. J. White and 
J. G, White. Registered office: 80, Ossory Road, Old 
Kent Road, S.E. 

Bartow ENGINEERING Company, Limirep.—Capital 
£2,000 in £1 shares, to carry on the business of gas 
liguc, steam power, electrical, mechanical and general 
engineers, to acquire the business carried on at 130, 
Queen Victoria Street, E.C., as the Barlow Engineering 
Company, and to adopt an agreement with L. M. Lawlor 
and W. H Barnes. Registered office: 100c, Queen Vic 
toria Street, London, E.C. 

S. anp O. British 1RON AND Street Corporation, 
Limirep.—Capital £2,000,000 in 100,000 preference shares 
of £5 each and 1,500,000 ordinary shares of £1 each, to 
carry on the business of a mining, smelting, and refining 
company; to carry on metallurgical operations and any 
business relating to tle reduction, refining, and improve- 
ment of metals and the ‘oncentration and working of 
ores and oriferous materials of all kinds. 
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FIRE BRICKS « GLAY “PRANA” 


CUPOLA BRICKS. Die-finished Castings 


BEST QUALITY. 








ARE MATHEMATICALLY ACCURATE 
LESSEES OF DELPH AND TINTERN ARE INTERCHANGEABLE 
ABBEY BLACK AND WHITE CLAY. ARE DEPENDABLE & ECONOMICAL 


KING BROTHERS, EAN BE SOLDERED (fy 


CAN BE SOLDERED (if required) 
(STOURBRIDGE) Ltd., 


CAN BE NICKELLED, COPPERED, Ete, 
* STOURBRIDGE. * 


JOHN HALL & CO. 


OF STOURBRIDGE, LIMITED, 


STOURBRIDGE, ENGLAND. 


Manutacturers of Send for Illustrated Book giving details to:— 


FIRE BRICKS, BLAST AERATORS, LIMITED 


FURNACE BRICKS AND (DEP. 106) 
CUPOLA BRICKS. Upper Edmonton, London, N. 


¢ FOUNDRy 
“Op, 


ADMIRALTY DOCEKEYARDS 
The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. ; 


From PECKETT & SONS, Bristol. 








Holes, Slots, Teeth, Notches 


cast with uniform accuracy. 





No subsequent machining 
being required. Fine screw 
threads can be easily cut. 
Coarse ones can be cast. 


























Bristol, October 25th, 1904. 
We have been using your Selected Foundry Coke for some considerable time. : 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 


From BOW, MCLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 


Paisley, 12th March, 1909. 


We have yours of 4th inst., and i: reply have pleasure in stating that we have been using your Foundry Coke for several 
years for special purposes with highly satisfactory results. 


Elders Collieries, Ltd., Cardiff. 
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PRICES OF METALS. 
The following table shows the approximate latest 
prices and position of stocks of metals during the past 
LWo years :— 





| 
METALS. End Aug , 1913.| End Aug., 1912. 


| 


Tron—Seotch pig warrants 
o 








St an . *69/3 
—Middlesbro’ warrants ton _...... i) Bee 638 
-W.C. M/nos Bessemer ... ton 67/6 | be 19.6 
= ateck, Middlesbrough “tome icianitagnd .. »90,648 
—Chili rs | 
eet a £71 0 0 . £78 i8 9 
—Stock, Europe and afloat 
RONG | ccoce oc . 31,045 | ....... ™ —_ 
Tin—Englich ingots ou) wwecsen £20119 0} ..... £2 0 
“Straits. ws ° a ... ton . £197 50 . £212 00 
—Stock, London, Holland, 
U.S.A,, and afloat Ss + 4 2,213 
Lead—English pig SD es £20 15 0 | ......... £21 00 
Spelter—Ord. Silesian ... ton . £21 12 6} £26 10 0 


Quicksilver (75lb)... 5 0 ape YT 


ea © tae 
£28 100 £31100 |£2800 £29 00 








Antimony—RKegulus ton 
Aluminium—Ingot -. ton £86 0 0 £8800 | ......... £80 00 
*Settlement price. 
CASTINGS. 
In the Cleveland district the following are the 
nominal rates current for castings :— 
s. d. £s. d. 
Columns (plain) _... m oa wt tem te eS 
Pipes, 14 to2gin. ... i reg - C€SBEMwWTSO SC 
o 3 to 4 in. ... sak = -» 650 to 6 7 6 
pe § to8 in. ... sod saa . 6 00 to 6 2 6 
» 10 tol6in. ... i ee ~« 62 6 to _ 
18 to2in. ... um ee « 6 2 6 to ~ 
Chairs ... aie on a ae . $14 0 to 415 0 
Floor plates (open sand) .. . 310 0 to 312 6 
Scrap. 


The quotations for scrap, subject to market fluctua- 
tions, are as follows : Heavy wrought (mixed), £2 17s. 6d.; 
light wrought, £1 5s. %d.; heavy cast, £3 3s. 6d.; all per 
ton, f.o.b., London. Copper (clean), £64 10s.0d.; brass 
(clean), £44 Os. Od.; lead (usual draft), £19 Os. Od.; 
Zinc, £16 5s.0d.; all per ton delivered merchant’s yards. 








Legal. 





Trade Marks Appeal. 


Judgment has been delivered in the Court of Appeal 
in the action of John H. Andrew & Company, Limited, 
ot the Toledo Steel Works, Sheffield, +. Kuehnrich, the 
latter (the defendant) appealing from a decision of 
Lord Justice Swinfen Eady. It was alleged by the 
plaintiffs that defendant, trading as Darwin & Milner at 
Sheffield, had infringed four marks belonging to them. 

Lord Justice Vaughan Williams, giving judgment, saiu 
he did not think that the evidence supported Lord Jus- 
tice Swinfen Eady’s view as to dishonesty on the part of 
the defendant. There was no evidence that the defen- 
dant had such knowledge of the plaintiff's marks as to 
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justify the conclusion that he was imitating those marks, 
In fact, the defendant’s mark was contained in a device, 
and was applied to such goods as to make the suggestion 
of imitation positively absurd. He thought that the 
argument of Mr. Walter, K.C., as to the registration by 
the plaintiffs of their new ‘‘A B C”’ mark was sound, 
and that the Cutlers’ Company ought not to have allowed 
registration of plaintiffs’ new mark. 

The Court accordingly allowed the appeal in the action, 
and dismissed the action with costs, including the costs 
of this appeal ; 

Allowed the appeal in the matter of the application 
to the Cutlers’ Company, the plaintiffs to pay the costs 
of that application here and below ; 

Allowed the appeal as to plaintiffs’ mark ‘‘ C,’’ and 
directed that that mark should be expunged from the 
register; and 

As to plaintiffs’ trade mark “A” and ‘*B” and 
‘A B,”’ dismissed the appeal, there to be no costs here 
or below as regarded defendant’s application to take 
plaintiffs’ marks off the register, 
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Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GuAL DUST 


Ladies, Cupolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprig-, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 





ane 


These Machines are invaluable for a Foundry, doing a larger amount of work ofa 
superior quality, in a much shorter time than can be done by hand, without skilled 
labour. 

The following testimonial explains itself :— 

“Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 

Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 
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Exhibition of 
Foundry Plant. 
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The above reproduction of a photograph shows a portion of our Show Rooms, where 

a complete Installation of Hand and Power Moulding Machines, Core Making Machines 

and Ovens, Sand Preparing Machines, and a complete Sand Blast equipment can 
be seen in operation. 


Call and see the new Electric Moulding Machine. The most 
efficient machine ever designed ! ! 


THE LONDON EMERY WORKS Co., Park Works, 


TOTTENHAM, LONDON, N. 


Telephone: Tottenha™, 158. 





Nearest Passenger Station, Park, G.E.R. 
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SITUATIONS VACANT AND WANTED. 





7; OUNDRY EQUIPMENT. — Wanted, REPRE- 
| SENTATIVES to push well-known Proprietary 
Core and Sand Binder. Generous commission basis offered. 
—Address ‘‘Z.K. 153,” c/o DEACON’s, Leadenhall Street, 
London, E.C. 


ANTED, FOREMAN for large Foundry in the 
\ Midlands. Well up in modern Foundry practice, 
able to take charge of light and heavy work. ust be 
good timekeeper.—Apply, with full particulars, stating 
age and wages required, to Box 452, Offices of THE 
FOUNDRY TRADE JOURNAL, 165, Strand, London, W.C. 





7OUNG MAN, 5 years’ experience in Firm of Foundry 
\y Requisites, desires change or position in Stores 
Department in a Foundry.—Address Box 646, Offices of 
THE FOUNDRY TRADE JOURNAL, 165, Strand, London, 
Ww.c. 





JOUNG Man, 12 years as a practical Foundryman, 
\y and one year’s experience as a Traveller, desires 
position as Midland Counties REPRESENTATIVE for a 
Firm of Foundry Requisite Manufacturers,—Apply Box 
638, Offices of [HE FOUNDRY ‘TRADE JOURNAL, 165, 
Strand London, W.C. 


~OUNDRY FOREMAN wanted for large Midland 
} Engineering Works producing small and intricate 
work, also-large Castings for high-class Engine work. 
Must be a thorougbly eo Loam Moulder, possess- 
ing initiative and undoubted administrative abilities, To 
the right man a liberal salary and tounage will be paid.— 
State age, salary, and full details of experience, to Box 
454, Offices of THE FouNDRY TRADE JOURNAL, 165, 
Strand, London, W.C. 


ESSRS. PETER BROTHERHOOD, Ltp., Peter 
\ | borough, thanks the applicants for the position of 
Foreman in their Iron Foundry, and begs to inform them 
that the vacancy is now filled. 





FOR SALE AND WANTED. 





O EFFECTIVELY PRODUCE SOUND, CLEAN 

CASTINGS, and REDUCE FOUNDRY COSTS. 

use HALL’s PATENT INviINcIBLE SAND MIXER, 

Replaces PAN’ MILLS, SCREENS, RIDDLES, and 

AUXILIARY PLANT. Foundry Sands prepared at 

LOWEST COST PER TON. To see Machines at work 
apply C. E. V. HALL, Stirling Chambers, Sheffield. 

(—) FEET of RIBBED HEATING PIPES required 
30 of 300/350 kw. diameter, oval or round, new 
or used.—Offers to GEDEMANN & Co., Farbenfabrik, 
Schweinfurt a;M., Germany. 


ULLEY CASTINGS.—Required, Several Thousand 

per year, few sizes only, for countershafts, 8 by 4, 

10 bv 5, 12 by 6, 18 by 5.—For further particulars apply 
W. B. Haic, GRuBAN & Co., LTD., Engineers, Oldham. 


CORE GUM. ROSIN. CORE GUM. ROSIN. 





T will Pay you to write me for Samples and Prices. 
EpGAR KENYON, Direct Importer. 


5, Carr Street, Blackfriars Street, Manchester, 





NAISH & CROFT, 


Consulting Metallurgists and 
Analytical Chemis(s. 
—— SPECIALISTS IN FOUNDRY WORK. —— 
Laboratory for all kinds of Metallurgical Investigations. 
ANALYSES. MICROGRAPHS. MECHANICAL TESTS. 


When you have trouble write us. Fees on application. 
Special Terms for Contract Work. 


Address : \50, ALMA STREET, BIRMINGHAM. 


London Office: 9 & 10, Fenchurch Street. 














FOR A PERIOD OF OVER TWENTY-FIVE YEARS THE REPUTATION OF 


FRODAIR SPECIAL PIC-IRONS 





has been steadily growing. Their excellence is acknowle ‘ged and acclaimed by leadin, Engineers and 


Ironfounders, because they are easily MELTED, 
remarkable DURABILITY, and shew 


CAST and TOOLED, ensure REGULARITY and 
genuine SUPERIORITY and ECONOMY. 





CYLINDERS, ENGINE PARTS, VALVES, ROLLS (chilled and grain’, 
HYDRAULIC WORK, FIRE AND ACID-RESISTING CASTINGS, 


MALLEABLE CASTINGS, and 


other important work shew a marked 


improvement when cast with FRODAIR IRONS. 





Write for further particulars, ete., 


THE FRODAIR IRON & STEEL Go., LTD... ronsron 


London.” 


FENCHURCH HOUSE, LONDON, E.C. 
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“ BRITANNIA ” 
F JAR RAM MOULDING 
MACHINE 


(Daimier and Wardles Patcnt), 
Fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 






































Makers: 


BRITANNIA FOUNDRY CO., 


Coventry. 
London Agents: MURPHY, STEDMAN & CO., 180, CRAY’S INN ROAD, W.C. 























a IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or ‘ size 
from 3 inches to upwards of 20 ft. diameter can be made. 








The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 





~ ROPE & BELT PULLEYS. 








WM. WHITTAKER & SONS, LTD., 
SUN IRON WORKS, Q[ DHAM. 
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) | Standard Sand Co., 





| Derby Boiler Co., 


| King, Bros. a Ltd. 


| Marshall, H. P., 


Rapid ye Machine on. 


Pr . 
Samuelson & Co., 





Aerators, Ltd. 
Alldays & Onions, Ltd. 


Rraby, F. & Aan Ltd. 

Bradley, T.&1,& Sons, Ltd. 
Britannia Foundry Co. 
British Aluminium Co.; 
Buckley, & Taylor Ltd. 


Ltd. 


Cumming, William, & Co. 


Dempster, R. & J., Ltd. 
Davies, T., & Son 2 
Ltd. 


Durrans, Jas., & Sons 
Dyson, J. & J. ne 


Ltd. 


Elders’ Collieries, Ltd. 
Evans, J., & Co. 
Everitt & Co. 


Frodair a ‘ Sue Co., 


Ltd. 
Fyfe, J. R. es 


| Goldendale Iron Co., Ltd. 


Hall, John, & Co (ean, Ltd. 
Hislop, R. & G. 


Keith, James & Blackman, Co., Ltd. 
Kitchen & Co. Se 


London Emery W: athe, Co., 
Lowood, J. Grayson, & Co. 


Ltd 
Ltd. 


& Co. 
Metalline Cement Co. 
MecLain’s System 

Me weil, Chas. 

Murphy, Stedman & Co. Ltd. 


| Naish & Croft .. 


National Time Recorder Co. 
Olsen, William 


Pattern Requisites, Lt 1. 
Phillips, Charles D 


| Phillips, J. W. & C. J 


Piftin, Ltd. a 
Ltd. 

Rudd & Owen. i. 

Ltd. 

Silent Machine Co. 

Spermolin Core Co. .. 

Ltd. 

Stewart, D., & Co., Ltd. 

Tilghman’s Patent Sand Blast Co., 

Thwaites Bros., Ltd. . 


Walker, I. & I. 
Walton & Co. 


| Whittaker, W., & Sons, Ltd. 


Wilkinson, Thos., & Co., Ltd. 





Ltd. 


ADDRESS. 


Craigs Court House, Charing Cross,S.W. 


Birmingham 


| Petershill Road, Gane 


Darlaston 


| Coventry 


109, Queen Victoria Street, $.E. 
Castle Iron Works, Oldham 


Maryhill, Glasgow 


Oldham Road. Manchest +1 
Dow Gorton, Manchester 

er’ He 
featiiene. ‘nr. Sheffield .. 
Sheffield 


Cardiff - 
Manchester 
40, Chapel Street, ‘Liverpool 


5, Fenchurch Street, E.C. 
Shipley, Yorks ‘ 


Tunstall, Stoke-on-Trent 


Fire Clay Works, serene 
Paisley : 


27; Farringdon Avenue, 
Stourbridge 
Derby 


Park, Tottenham 
Deepcar, nr. Sheffie!d 


London 


Leeds 
112, Bath Stre et, ‘Glaszow 
710. Goldsmith Bldg, Milw aukee, U 
Kinning Park, Glasgow .. 
180, Grey’s Inn Road, 


141, Whitehead Road, Aston Manor 
5, Blackiriars Road, London, 8.E. 
Cogan Street, Hull 


24, Branstone Street, Birmin iin 
Newport, Mon. ee 
23, College Hill, E.C. 


2, Fen Court, Fene hureh ‘Street, EC... 


18, The Crescent, Birmingham 
Hull os en ee 


Banbury .. ss 
Albion Works, Savile St., Sheffield 
George Square, Halifax .. 
Mansfield . 

London Road Iron Works, Glasgow 


Broadheath, nr. Manchester 
Bradford .. 

Rotherham 

53, Newton Street, Birmingham 
Oldham. ‘ 
Middlesbrough 


Prudence, 


-| Goldendale, 


..| Specialty. 
Se. 
London, W.C. .. 


| Wm. Olsen, 


Therpinene, 
| 


TELEGRAPHIC ADDRESS. 


Pranspark, London . 
Alidays, Birmin sham 


Braby, Glaszow 
Bradley, Dariaston 
Stoves, Coventry 
Cryolite, London 
Engines, Oldham 


Glaszow 
Scrubber, Manchester 
Tuyere, Manchester. . 


Welded, Derby 
Durrans, Penistone 


| Dyson's, Stannington 


Elder, Maesteg oi 
Ladles, Manchester 
Persistent, Liverpool 


| Frodair, London 


Brick, Shipley 


Tunstall, Staffs 


Hall, Stourbrid ze 


Gas, Paisley 

James Keith, London 
King Bros., Stourbridge 
Welded, Derby 
Naxium, London... 
Lowood, nr. Sheffield 


Leeds 


Adhesive, G lasgow as 


MeNeil, Glasgow 


Natrecord, London ae 
Hull 


Machinery, Newport 
Colloquial, London 
Russesco, London 


Borings, Birmingham 
Hull 


Samuelson, Banbury 


| Forward, Sheffield .. 
.-| Spermolin, 
.-| Standard § 


Halifax... 
Sand Co., Mansfield 
Stewart, Glaszow .. ee 
Tilghmans, 
Thwaites, 


Altrincham 
Bradford. . 


* Walco,” Birmingham . 
Whittakers Engineers, Oldham 


..| Blacking, Middlesbro’ 


| 


| 


| 


| 


| 
| 


++] 





_TsLSPaons NO, 


4562 City (2 lines) 
28 Victoria 

251 

4415 London Wall 
Oldham No, 8 


P.O. M. 25 


70 Openshaw 
100 Derby 


702 Sheffield 


10 

ve 297 

1134 Central (3 
lines) 

59 Shipley 


55 Stourbridge 
331 Paisley 


6194 H’lb'rn(slines 


100 Derby 


99 Tottenham 
18 Stocksbridge 


1909 Leeds 
201Y2 Douglas 
X 155 « 


918 Hop 
Nat. 1184 


10112 Central 
11233 Central 
Central 1842 
1223 Nat. 


397 Halifax 

201 Mansfield 

71 P.O. Bridgton 4 
3243 Bridgton (N) 
14 


345943460 Br’df rc 


Guten 3305 


we i119 





MANSFIELD MOULDING SAND. 
As Shipped by us to all parts of the World, 


for Castings of .lron, Brass, Aluminium, &c. 
WRITE STATING CLASS OF WORK TO 


The Standard Sand Co., 


Ltd., 


Mansfield, NOTTS. 








GOLDENDALE CYLINDER PIG IRON. 


MAKERS: 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 








NOTE THE FOLLOWING POINTS— 


. Dense with close grey fracture. 


. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


. Easy to Machine. 
. Absolutely sound. 








WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies, 
and Engineers at Home and Abroad. 


2 : ‘ ’ 
ws wife 
¥ 
& t 3 
, ’ 
” 


Selling Agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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T. DAVIES & SON, 


Raiway Worxs, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegrams—‘* TU YERE, MANCHESTER. Nat. Telephone—No. 70, OPENSHAW. 





=— 





Specialities 


FOUNDRY CUPOLAS & LADLES 


ALL TYPES AND SIZES IN STOCK OR PROGRESS. 








LICENSEES and MAKERS of 


Oshorn’s Patent Spark Arrester 


FOR FOUNDRY CUPOLAS. 





Efficient. Simple in Design. 
Require no Attention. 


Prevent Fire or Damage to Surrounding 
Buildings. 





SAVE THE COST OF FREQUENT CLEANING OF THE 
ROOFS AND GUTTERS, 








THOROUGHLY RELIABLE. 


London Agents:-MURPHY, STEDMAN & Co., Ltd., 180, Gray’s Inn Road, W.C. 
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MONEY GAINED FROM USED MOULDING SAND. 


ON WAR OFFICE LIST. A RAPID EN np Pas ae Birmingham.” 


Electro-Magnetic Separator 


RECOVERS THE IRON FROM MOULDER’S SAND AND FURNACE SLAG. 
Magnetic Separators remove Iron from Brass Turnings without waste. 


The RAPID MAGNETTING MACHINE Co., Ltd., of BIRMINGHAM. 


WILLIAM CUMMING & CO.LTD., 






















Also 
THE WELL-KNOWN BRANDS 
FOR a 7 ‘* IMPERIAL” 
NF 
Meta /IRONFOUNDERS tate 
PLUMBAGO ‘« VULCAN” 


cone cum AMI IN Lap 
COAL DUST 
ETC. 2 
tee Established 1840. —s 
Write for Quotations, 
WORKS— SHALAGO 
Kelvinvale Mills,Maryh'!|,Glasgow 
ore casa Gua y ne See et Telegraphic Address— 
Albion, Weat Bromwich. oe oketine siacting Mills, Cameion. 
Whittington Blacking Milis, Nr. Chastorfield. Cumming, Whittington. Chester field, 





T. & I. BRADLEY & SONS, LTD., 


Co.tv Biast PIG IRON 


PIG IRON BRANDS 
Part Mine. At. Mine, 


—_—-> Warm ano Co. Buast. IXL. @ Avi & 


To GUARANTEED ANALYSBIB. 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 


























THE FOUNDRY TRADE JOURNAL. 629 


CURLS ommnre 


REPETITION WORK 


was cast and finished in 
one operation and with- 
out any machinery by 


“PRANA” DIE 
FINISHED 
CASTING 
PROCESS, 


with the consequent 
saving of time and 
money. 

Die Finished Cast- 
ings can save YOU 
time and money and 
insure immediate and 
perfect precision. Send 
for the book which 
tells all about it. 


























ae LIMITED, 





~ MS NEIL’S 
ete UNBREAK KABiE 


Biase LADLEs 





sug e steel plate 
without weld or rivet. They are 
extremely light, being at the 
Same time the strongest and 
most durable in the market, 
Ladles to contain 56 lb. of metal 
only weigh about 7 lb. each. 
They are made of all capacities 
from 30 Ib. to 60 cwt., with or 
without lips; also mounted or un- 
mounted. They are also suitable 
for chemical and _ wmetallurgical 
processes. list of sections an 
prices on application to 


hans MCNEIL. 


LADLES || We 


DERBY BOILER Co., Ltd., gee 


Can also be made in Aluminium. 
DERBY. 
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FANS AND BLOWERS AND OTHER FOUNDRY 


MACHINERY FOR SALE. 
BARGAINS FOR PROMPT CASH. 


No. — Root’s Blower “ Acme ” for 20 smiths’ fires. 
One ditto, with high-speed Vertical Engine combined. 
Thwaites Roots Blower, 114” discharge. 
“B” Roots Blower by Alidays. ; 
Foundry Blowing Fan, 36” impeller, 19” discharge, also 9}” round 
outlet to fit on same. 
14” Schiele patent Blast Fan. - 
Lloyd’s patent Blowing Fan for 50 smiths’ fires. 
New Roots pattern Blower, 5”. - 
Silent Blowing Fans, 84” ,8” and 9” discharge. ; 
Ball Mill, with drum, 2’ 7” and 5’ 8” outside by 1’ 7” wide. 
| \ ' iif ; Improved Foundry Core Ovens, portable type and for fixing in wall, 
All kiads of Se, \ fj Laie 4’ 6° diameter UNDERGEARED LOAM MILL, with stationary pan. 
-_- 


a ! 1 j 
Letters for [Vi ENA Fy We CHARLES D. PHILLIPS, 
Pattern- i} _ EMLYN & CENTRAL ENGINEERING WORKS, NEWPORT, MON. 
making and = 
Foundries 
supplied 
from stock Solid (cast) Brass 
at very ad- 
vantageous 














WHAT Is IT?) 


* 
SWIFT — METALLIC — STOPPING 


The British Foundry Cement. 
W alt on & oO FOR FILLING UP BLOW HOLES 
: 4 : a eee ect... 
e9 IT DRIBS IN ONB HOUR, AND 


IT CAN BB FILED UP IN FROM 
Newton Street, por, 





\s 


SIX TO TWELVE HOURS 
SAMPLE FREE—TRIAL TIN 1/- 
AGENTS WANTED. 


Birmingham, | || THE SILENT MACHINE COMPANY, 


SAVILE STREET, SHEFFIELD. 





























FERRO-VANADIUM. * « * FERRO-TITANIUM. 
SILICO-MANGANESE (85/70 & Manganese & 1 %, 2 9, 3%, Carbon Mximum. 
F ERRO-SILICON Containing 25 %, 50 %, 75 % Silicon 
FERRO-CHROME 65/70 % Or. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 98/99 % Purity. /m Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL OLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO.., 40. CHAPEL ST., LIVERPOOL. 


Telegrams: “ PERSISTENT.” Telephone No. 11s (3 lines). 





























EFFICIENT 4ND ECONOMICAL HEATING oF FOUNDRY STOVES, 
. « « ANNEALING OVENS, FURNACES, &. . 


R. & G HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 
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There are no Better Castings 


in ALUMINIUM than those from VIRGIN Metal or proved Alloys. 


THE BRITISH ALUMINIUM CO., LTD., 
109, Queen Victoria Street, LONDON, EC. 


MANUFACTURE BOTH 


PURE ALUMINIUM AND ALUMINIUM ALLOYS. 























ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 





Complete 
Satisfaction 


Guaranteed 











* * 











Seandend Ghost Shentting Gestion 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 





WRITB FOR PRICB AND PARTICULARS TO 


DUNCAN STEWART & Co.,LTD. 


LONDON ROAD IRONWORKS, CLASCOW. 














Wheels Mosided by this Machine. 














WE SUPPLY ‘THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so since 1831, 











‘. & I. WALKER, EFFINGHAM mitts, _, ROTHERHAM. 





Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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The Most Successful of all Systems for the 
RENOVATION OF MOULDING AND CORE SANDS 


iS THE 


PIFTIN PATENT 
TREATMENT ror FOUNDRY SAND 


SUCCESSFULLY USED THROUGHOUT THE UNITED KINGDOM, 
ALSO IN CANADA, UNITED STATES OF AMERICA, INDIA AND 
ON THE CONTINENT. 











PATENTED THROUGHOUT THE WORLD. 
GERMAN, FRENCH AND BELGIAN RIGHTS FOR SALE. 





Saves about 80 per cent. in the Sand Account. 


TURNS OUT BETTER AND SOUNDER CASTINGS, WITH 
A BEAUTIFUL SKIN. NO OLD SAND TO CART AWAY. 


If you have a Foundry, this is of importance to you 
Because 


It may mean all the difference between running your 
Foundry at a LOSS and running it at a PROFIT. 





For particulars apply to the Sole British Licensees— 


PIFTIN LIMITED, 


Head Office: 2, Fen Court, Fenchurch Street, 
LONDON, E.C. 
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All England is Looking 
for the Secrets of 
Successful Semi-Steel. 









Money is being wasted in costly experiments in hundreds of English 
foundries in an attempt to make good Semi-Steel. 
Cupolas are being turned into test tubes. The foundry has 


become a laboratory. But no laboratory ever showed a profit—only 
an expense, 


WHY EXPERIMENT ?_You Don't Have To. 


Successful Semi-Steel is Guaranteed by following McLain’s System. 


Some English foundries already have its secrets. Others are writing for it. Hundreds in Ameri- 
can, German and other continental foundries have long known its value. No Discussions—No Theories 
—No Guesses. Simple, Plain, Proven Facts and Instructions, Easily Understood and Followed. 


McLAIN’S SYSTEM OF 


SCIENTIFIC MELTING 
Will Open Your Eyes. 


The mystery of what happens in the cupola and iust how you can absolutely control it is laid before 
you. It will show you how to make Semi-Steel without blow holes, hard spots, sponginess, or segre- 
gation. You will use upwards of 50% steel scrap in cupola mixtures. Your losses will be practically 
nothing and your cost for material decreased. 






Present English Students are amazed at what 
they accomplish following McLain’s System. 








They figure that within a short time their 
practice will be so greatly improved over that 
followed in other English foundries that they 
will be able to outstrip all competitors both in 
price and quality of work. 





McLAIN’S SYSTEM, 710, Goldsmith Building, 
Milwaukee, Wis., U.S.A, 







Please send 32-page booklet “ Semi-Steel” and ful) 
information free. 












TERING cesccnese cvcgy,  060s6s csnntnctncdeces os s<setoeteesoose ave seccasam 
COMPLETE INFORMATION ON McLAIN’S SONG sitdailandchaech tentiovsinbis ntrvigttndin tiddibntaniaspssinazs 
SYSTEM FREE, 


MAIL THIS COUPON TO-DAY. 










Address .... 
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THE “ LEEDS” DEAD LENGTH CORE MACHINE. 


Makes Cores from 


2in. to Gin. dia. 


Ordinary Core Sand 
is used, without any 
special ingredients, 
and cores are made 
to an exact finished 


length. 


A great labour-saver 
and invaluabie in any 


Foundry. 


HORACE P. MARSHALL & CO 


s SPECIALISTS, 


We also supply: 


CUPOLAS, 
ROTARY CORE 
MACHINES, 
MOULDING MACHINES 
of various types. 
SAND MIXERS, 
MOULD DRYERS, 
FOUNDRY RATTLERS, 
SAND MILLS, 
ETc., ETC. 


FOUNDRY Telegrams : SPECIALTY, LEEDS. 


Telephone : 1909. 


LEEDS. 











PLUMBAGO — CRUCIBLES. 





MATERIALS 


REQUISITES hod OLSEN 
FOR MBFA. 


focan A 
IRON:-BRASS 
HULL FOUNDRIES 


Parting Powder. 
‘JU9A @109 XBM 


CATALOGUE ON 
APPLICATION. | 











GLUTRIN — CORE GUM. 








FIRE BRICKS « CLAY 


CUPOLA BRICKS. 
BEST QUALITY. 





LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS. 


(STOURBRIDGE) Ltd., 


STOURBRIDGE. 





CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 





JOHN R. FYFE & Co., 
SHIPLEY, Yorks. 




















JOHN HALL & CO. 


OF STOURBRIDGE, LIMITED, 


STOURBRIDGE, ENGLAND. 


Manufacturers of 


FIRE BRICKS, BLAST 
FURNACE BRICKS AND 
CUPOLA BRICKS. 
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ce KEITH LIGHT 


Efficient lighting in the Foundry 
reduces the likelihood of faulty 
work, and other risks incidental 
to poor lighting. 


| 
| 
| 
| 
| 











—————_______ - = ——~——- —— — 











The Keith System of High Pres- 
sure Gas Lighting is very economi- 
cal, and gives a white light of high 
candle power and well diffused. 
quality, which dees not fatigue the 
eyes of the workers. 














—_Keith Light “" in an Engineering Shop. We shall be plea:ed to send a Lighting Expert 


to show you how you can light your Foundry 
in an efficient and economical manner. 


JAMES KEITH & BLACKMAN, CO., LTD., 


27, Farringdon Avenue, LONDON. 
And at: Manchester, Glasgow, Edinburgh, Newcastle, Leeds, Birmingham, dec, 








SPECIAL OFFER 


OF THE FATENT 


MOULD DRYING LAMP 


For Skin Drying Loam and Green Sand Moulds, 
Lighting Cupolas and General Uluminating pur- 
poses. Burns common Paraffin, one Galion will 
last about 2} hours under continuous working. 











WE ARE PREPARED TO SUPPLY 
THESE LAMPS AT £5 10s. EACH, 
ON SPECIAL APPROVAL TERMS. 


They are being used by the Largest Foundries in 
the Kingdom. Shall we send you one ? it will 
prove the best investment you ever made .. . 


MURPHY STEDMAN & Go. Lo. 


180, CRAYS INN ROAD, LONDON, W.C. 


TELEPHONE 4628 HOLBORN. 
WE CAN SUPPLY YOU AT COMPETITIVE 


PRICES WITH BETTER PLANT AND 
REQUISITES THAN YOU BUY ELSEWHERE. 
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Thomas Wilkinson & Co,, Lid, 


MIDDLESBROUGH. 











Works at Stillington Station, 


Cariton Ironworks. N.E.R. 











OUR 


“Carlton” Patent Blacking 


Is the BEST *‘ ALL ROUND” BLACKING made! 
It can be used dry or wet on Light or Heavy Moulds or Cores of any kind. 


It will make the Casting Strip easily and give a fine sharp skin of a good and uniform 
colour. 


It is now used all over the World for all kinds of Heavy and Light Engineering Work, 
including Hematite and Special Iron Castings; also for Agricultural Implements, Stove 
Work, Baths, &c. 


It has, in dozens of cases, given better results than the best Plumbago at three times 
the price. 





We can deliver it to most Foundry Centres and Ports at 


£o PER TON. 


2 ton lots and upwards, In Bags; extra for Casks and Special Packing. Smaller lote 6s. per cwt. 


TRIAL LOT DELIVERED FREE TO ANY GOOD BUYER. 








AGENTS FOR LONDON & SOUTH OF ENGLAND: 
MURPHY STEDMAN & CO., LIMITED, 


180, GRAyY’s LINN RoaAp, Lonpon, W.C. 
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FOUNDRY PLANT. 


“Rapid” Cupolas, 


with or without receivers or drop bottoms. 





Roots’ Blowers, 


belt, steam-engine, or electro-motor driven. 


Charging Plattorms, ~ ‘ 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines, 
and the “ Bradford” Patent Boiler Feed Pump. 
We are the original makers of “Rapid” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 





CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., Lto., 


Vulean fronworks, BRADFORD. 


aati 
> 








Telegrams— 
“THWAITES, BRADFORD.” 
Telephone— 
Nos. 3459 and 3160 BRADFORD 


London Office: 
96 & 98, Leadenhall Street, H.C. 





Catalogues on Application, 
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Bott 
Telegrams: man 


‘N° 2297 
Telephone: centrar” 
MANCHESTER 





cere EVANS & Co. BRITANNIA WORKS, 
BLACKFRIARS, MANCHESTER. 








